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ANNOTATED CATALOGUE OF CALIFORNIA 
TERTIARY PALEOBOTANICAL TYPES 
TRANSFERRED TO UNIVERSITY OF CALIFORNIA 
MUSEUM OF PALEONTOLOGY 


George L. Kennedy and Howard E. Schorn 


Abstract. — Most paleobotanical holdings of the Natural History Museum of 
Los Angeles County were transferred to the University of California Museum 
of Paleontology, Berkeley, in February 1990. They included 41 type, figured, 
or referred specimens representing 21 species of Miocene marine algae de- 
scribed by N. L. Gardner or by B. C. Parker and E. Y. Dawson, and seven 
species of Pliocene and Miocene coniferous and deciduous trees and shrubs 
described by D. I. Axelrod or by B. C. Templeton. Four additional type spec- 
imens could not be located and are presumed to be lost. 


Most paleobotanical holdings of the Nat- 
ural History Museum of Los Angeles Coun- 
ty, Los Angeles, California (LACMNH) were 
transferred to the Museum of Paleontology, 
University of California, Berkeley, Califor- 
nia (UCMP) in February, 1990. This rela- 
tively small collection contained 41 type, 
figured, or referred specimens representing 
21 species of Miocene marine algae de- 
scribed by Gardner (1923 [1924]) or Parker 
& Dawson (1965) and seven species of Plio- 
cene and Miocene coniferous and deciduous 
trees and shrubs described by Axelrod (1937) 
or by Templeton (1953). Four specimens, 
representing three species described by Ax- 
elrod (1937), could not be located and are 
presumed to be lost. Four species, three rep- 
resented only by single specimens, are type 
species for the form genera Julescraneia, 
Paleopikea, Paleosiphonia, and Paleotham- 
nion (Parker & Dawson 1965). 

Not included in the transfer are the pa- 
leobotanical specimens from the upper 
Pleistocene asphalt deposits of Rancho La 
Brea, including unpublished types of Tem- 
pleton (1964) that are currently housed in 
the George C. Page Museum of La Brea Dis- 
coveries, a satellite facility of LACMNH. 
Also not included is the large collection of 


Oligocene plants from Rott, Germany as- 
sembled by the late Georg Statz and de- 
scribed in a series of papers by Hermann 
Weyland. 

Because paleobotany was never a for- 
mally recognized discipline at LACMNH, 
specimens have been variously labeled, and 
published under, one or more of the follow- 
ing administrative, departmental, or insti- 
tutional numbering systems: Registrar loan 
and specimen number, Registrar Accession 
number, Vertebrate Paleontology specimen 
number (subsequently used as basis for Pa- 
leobotany catalogue series), Vertebrate Pa- 
leontology locality number, Paleobotany 
(PB-) catalogue number, and California In- 
stitute of Technology (CIT) Vertebrate Pa- 
leontology locality or specimen number. The 
catalogue series for all published numbers 
are identified in the following list. 

Specimens cited are grouped together by 
division (Chlorophyta, Phaeophyta, Rho- 
dophyta, Coniferophyta, and Magnolioph- 
yta) and within each division are arranged 
alphabetically by genus and species name 
as originally published. Each entry includes 
a bibliographic reference, LACMNH type 
category and number as originally pub- 
lished (with explanations thereof), UCMP 
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Paleobotany type number, and remarks 
when needed. All inquiries concerning the 
examination or use of specimens should be 
addressed to the Museum of Paleontology, 
University of California, Berkeley, Califor- 
nia 94720. 


Chlorophyta 


Caulerpites denticulata Parker & Dawson, 
1965:276, pls. 76, 81 (fig. 5). 


Holotype: ““Type: LACM No. PB-1523 
from site 1267.”> [LACMNH Paleobotany 
cat. no. PB-1523, Vertebrate Paleontology 
loc. 1267.] 

=UCMP Paleobot. 10,859. 


Phaeophyta 


Cystoseira occidentalis Gardner, 1923 
[1924]:363, unnumbered text-fig. 


Holotype: [Not stated, but obviously the 
specimen on which the text figure is based, 
which is LACMNH Registrar Accession no. 
A.1011.] 

=UCMP Paleobot. 10,860. 

Remarks: The holotype was not located 
by Parker & Dawson (1965:283) and re- 
mained unrecognized until preparation of 
this catalogue. See also Palaeohalidrys oc- 
cidentalis (Gardner) Parker & Dawson 
(1965). 


Cystoseirites ornata Parker & Dawson, 1965: 
284, pls. 80 (fig. 6), 86 (figs. 1, 2). 


Holotype: “Type: LACM No. PB-1533 
[pl. 80, fig. 6; pl. 86, fig. 1] from site 388.” 
[LACMNH Paleobotany cat. no. PB-1533; 
CIT Vertebrate Paleontology loc. 388.] 

=UCMP Paleobot. 10,861. 

Paratype: ““A second specimen, LACM 
No. PB-1534 [part (pl. 86, fig. 2) and partial 
counterpart] from site 388.”> [LACMNH 
Paleobotany cat. no. PB-1534; CIT Verte- 
brate Paleontology loc. 388.] 

=UCMP Paleobot. 10,862. 


Julescraneia grandicornis Parker & Daw- 
son, 1965:278, pls. 77, 80 (fig. 3). 


Holotype: “Type: LACM No. PB-1524 
[pl. 77; pl. 80, fig. 3 (sketched reconstruc- 
tion)] from site 1267.” [LACMNH Paleo- 
botany cat. no. PB-1524, Vertebrate Pale- 
ontology loc. 1267.] 

=UCMP Paleobot. 10,863. 

Referred specimen: “Impression of a 
brown-algal blade (PB-1546) which may 
represent a fragment of the blade of Jules- 
craneia.”’ [LACMNH Paleobotany cat. no. 
PB-1546, Vertebrate Paleontology loc. 
1267.] 

=UCMP Paleobot. 10,864. 

Remarks: Type species of the form genus 
Julescraneia Parker & Dawson, 1965. 


Palaeohalidrys californica Gardner, 1923 
[1924]:362, pl. 25. 


Figured specimen (Parker & Dawson 
1965:280, pls. 78, 80 (figs. 4, 5)): “LACM 
No. PB-350 [pl. 78] from site 350.” 
[LACMNH Paleobotany cat. no. 350, Reg- 
istrar Accession no. A.5238.] 

=UCMP Paleobot. 10,871. 

Remarks: The spelling for the genus as 
originally proposed is Palaeohalidrys Gard- 
ner, 1924, which is correct and must be 
maintained. It is difficult to ascertain if the 
line drawings (pl. 80, figs. 4, 5) are accurate 
representations of PB-350 or are stylized 
reconstructions. 


Palaeohalidrys dendritica Parker & Daw- 
son, 1965:281, pl. 79, fig. 1. 


Holotype: “Type: LACM No. PB-1525 
[fig. 1] from site 317.” [LACMNH Paleo- 
botany cat. no. PB-1525; CIT Vertebrate 
Paleontology loc. 317.] 

=UCMP Paleobot. 10,872. 


Palaeohalidrys liguliformis Parker & Daw- 
son, 1965:282, pl. 82. 


Holotype: ““Type: LACM No. PB-1527 
[pl. 82].”> [LACMNH Paleobotany cat. no. 
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PB-1527; institutional locality number not 
assigned. ] 

=UCMP Paleobot. 10,873. 

Paratype: ““Another specimen, LACM No. 
PB-1528 [unfigured] from loc. 1894A.” 
[LACMNH Paleobotany cat. no. PB-1528, 
Vertebrate Paleontology loc. 1894A.] 

=UCMP Paleobot. 10,874. 

Paratype: ““Yet another specimen, PB- 
1540 [unfigured] from site 1267.” 
[LACMNH Paleobotany cat. no. PB-1540, 
Vertebrate Paleontology loc. 1267.] 

=UCMP Paleobot. 10,875 [PB-1540(?)]. 

Remarks: An unnumbered specimen that 
may be PB-1540 is in the collection, but 
was disassociated from the correct labels. 


Palaeohalidrys linearis Parker & Dawson, 
1965:281, pl. 93, upper and lower figs. 


Holotype: “Type: LACM No. PB-1526 
[consisting of three blocks, the largest (lower 
fig.) and a smaller contiguous one, and the 
counterpart (upper fig.) to the smaller piece] 
from site 317.” [LACMNH Paleobotany cat. 
no. PB-1526; CIT Vertebrate Paleontology 
loc. 317.] 

=UCMP Paleobot. 10,876. 


Palaeohalidrys occidentalis (Gardner) Par- 
ker & Dawson, 1965:283, pls. 84, 91, 92 
(fig. 2). 


Figured specimens: “LACM No. PB-1529 
[part (pl. 84, lower fig.) and partial coun- 
terpart] from site 1806, LACM No. PB-1530 
[5 contiguous pieces (pl. 84, upper fig.; pl. 
92, fig. 2) and counterpart to basal piece] 
from site 317A, and LACM No. PB-1532 
[pl. 91] from unknown site.” [LACMNH 
Paleobotany cat. nos. PB-1529, PB-1530, 
and PB-1532, Vertebrate Paleontology loc. 
1806; CIT Vertebrate Paleontology loc. 
317A.] 

=UCMP Paleobot. 10,877 [PB-1529], 
10,878 [PB-1530], 10,880 [PB-1532]. 

Referred specimen: “LACM No. PB-1531 
[an unnumbered specimen not associated 
with any labels may be PB-1531] from site 
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1925.” [LACMNH Paleobotany cat. no. PB- 
1531, Vertebrate Paleontology loc. 1925.] 
=UCMP 10,879 [PB-1531(?)]. 


Palaeohalidrys superba Parker & Dawson, 
1965:284, pls. 80 (fig. 7), 85. 


Holotype: “Type: LACM No. PB-395 
[figures] from site 317.” [LACMNH Paleo- 
botany cat. no. PB-395; CIT Vertebrate Pa- 
leontology loc. 317.] 

=UCMP Paleobot. 10,881. 

Remarks: Plate 85 is a negative print of 
the specimen. 


Paleocystophora acuminata Parker & Daw- 
son, 1965:285, pl. 87. 


Holotype: “Type: LACM No. PB-1535 
[pl. 87] from site 1267.” [LACMNH Paleo- 
botany cat. no. PB-1535, Vertebrate Pale- 
ontology loc. 1267.] 

=UCMP Paleobot. 10,865. 

Paratype: ““A second specimen from the 
same site, LACM No. PB-1536 [unfig- 
ured].”» [LACMNH Paleobotany cat. no. PB- 
1536, Vertebrate Paleontology loc. 1267.] 

=UCMP Paleobot. 10,866. 


Paleocystophora delicatula Parker & Daw- 
son, 1965:286, pl. 79, fig. 2. 


Holotype: “Type: LACM No. PB-1537 
[part (fig. 2) and counterpart] from site 
1925.” [LACMNH Paleobotany cat. no. PB- 
1537, Vertebrate Paleontology loc. 1925.] 

=UCMP Paleobot. 10,867. 


Paleocystophora lacerodentata Parker & 
Dawson, 1965:286, pl. 88. 


Holotype: “Type: LACM No. PB-1538 
[part (pl. 88) and counterpart] from site 
1879.” [LACMNH Paleobotany cat. no. PB- 
1538, Vertebrate Paleontology loc. 1879.] 

=UCMP Paleobot. 10,868. 


Paleocystophora plumosa Parker & Daw- 
son, 1965:286, pls. 81 (fig. 2), 89. 


Holotype: ““Type: LACM No. PB-1539 
[figures] from site 1267.” [LACMNH Pa- 
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leobotany cat. no. PB-1539, Vertebrate Pa- 
leontology loc. 1267.] 
=UCMP Paleobot. 10,869. 


Paleocystophora subopposita Parker & 
Dawson, 1965:287, pl. 90. 


Holotype: “Type: LACM No. PB-365 [pl. 
90] from site 365.”> [LACMNH Paleobot- 
any cat. no. PB-365.] 

=UCMP Paleobot. 10,870. 


Rhodophyta 


Chondrides flexilis Parker & Dawson, 1965: 
289, pls. 92 (fig. 1), 95. 


Holotype: “Type: LACM No. PB-1235 
[figures] from site 1040.’ [LACMNH Pa- 
leobotany cat. no. PB-1235, Vertebrate Pa- 
leontology loc. 1040.] 

=UCMP Paleobot. 10,882. 


Chondrides ramulosa Parker & Dawson, 
1965:291, pl. 96, fig. 1. 


Holotype: “Type: LACM No. PB-1545 
[fig. 1] from site EDM-4.” [LACMNH Pa- 
leobotany cat. no. PB-1545; E. D. Mitchell 
locality 4.] 

=UCMP Paleobot. 10,883. 


Chondrides recurva Parker & Dawson, 1965: 
289, pls. 81 (fig. 6), 94 (fig. 2). 


Holotype: “Type: LACM No. PB-1542 [2 
branches (“‘specimens’’), part (figs. 6, 2) and 
counterpart], probably from site 317.” 
[LACMNH Paleobotany cat. no. PB-1542; 
CIT Vertebrate Paleontology loc. 317 (?).] 

=UCMP Paleobot. 10,884. 


Delesserites acuminata Parker & Dawson, 
1965:290, pl. 92, figs. 3-5. 


Holotype: “Type: LACM No. PB-1544.” 
[LACMNH Paleobotany cat. no. PB-1544.] 

=UCMP Paleobot. 10,885. 

Remarks: Figures 3-5 are “‘reconstruc- 
tions from the type materials of Delesserites 
acuminata.” 


Paleopikea cranei Parker & Dawson, 1965: 
288, pls. 81 (fig. 4), 96 (fig. 2). 


Holotype: “Type: LACM No. PB-1541 
[figs. 4, 2] from site 1925.”” [LACMNH Pa- 
leobotany cat. no. PB-1541, Vertebrate Pa- 
leontology loc. 1925.] 

=UCMP Paleobot. 10,886. 

Remarks: Type species of the form genus 
Paleopikea Parker & Dawson, 1965. 


Paleosiphonia oppositiclada Parker & Daw- 
son, 1965:288, pls. 81 (fig. 3), 94 (fig. 1). 


Holotype: “Type: LACM 10,202 [part 
(figs. 3, 1) and counterpart].”> [LACMNH 
Paleobotany cat. no. PB-2990; CIT Verte- 
brate Paleontology loc. 387B.] 

=UCMP Paleobot. 10,887. 

Remarks: The specimen number ““LACM 
10,202” cited in Parker & Dawson (1965: 
288) is a CIT Vertebrate Paleontology spec- 
imen number for Bathylagus angelensis, one 
of two fish on the block of diatomite with 
P. oppositiclada. This is the type species of 
the form genus Paleosiphonia Parker & 
Dawson, 1965. 


Paleothamnion acicularis Parker & Daw- 
son, 1965:290, pl. 96, fig. 3. 


Holotype: “Type: LACM No. PB-1543 
[fig. 3] from site 1925.’’ [LACMNH Paleo- 
botany cat. no. PB-1543, Vertebrate Pale- 
ontology loc. 1925.] 

=UCMP Paleobot. 10,888. 

Remarks: Type species of the form genus 
Paleothamnion Parker & Dawson, 1965. 


Coniferophyta 


Pinus hazeni Axelrod, 1937:165, pl. 2, 


fig. 4. 
Paratype: “1014 [unfigured].’’ [LAC- 
719 


MNH Paleobotany cat. no. PB-719, Ver- 
tebrate paleontology loc. 1014 (sublocality 
1).] 


=UCMP Paleobot. 10,889. 
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Remarks: The holotype and only other 
original specimen is UCMP Paleobot. 958 
(fig. 4). Two additional specimens subse- 
quently figured by Axelrod (1986:625, figs. 
75, 76) are cited erroneously as paratypes, 
but were not part of the original material 
studied by Axelrod (1937). 


Pinus lawsoniana Axelrod, 1967. 


See Remarks under Pinus pretuberculata 
Axelrod, 1937. 


Pinus paucisquamosa Templeton, 1953:64, 
pile figse1e 2, 3b: 


Holotype: ““Type, Paleobotany No. 1400 
[fig. 1],’ and “4432/PB-1400.”’ [LACMNH 
Paleobotany cat. no. PB-1400, Registrar 
Accession no. A.4432.] 

=UCMP Paleobot. 10,890. 

Remarks: Templeton (1953:figs. 2, 3b) as 
well as Axelrod (1986:fig. 46) also figured 
latex(?) casts made from the holotype mold. 


Pinus pretuberculata Axelrod, 1937:166, pl. 
3, figs. 3, 4. 


Syntypes: “Cotypes, L.1306 [fig. 3; miss- 
1014 
688 
ing], 1014 [fig. 4; missing].”. [LACMNH 
696 
Registrar Loan no. L.1306, Vertebrate Pa- 
leontology loc. 1014 (sublocalities 1 [PB- 
696] and 3 [PB-688]), Paleobotany cat. nos. 
PB-688 and PB-696.] 

=UCMP Paleobot. 10,891 [PB-688; 
missing], 10,892 [PB-696; missing]; UCMP 
numbers assigned in absentia. 

Remarks: Pinus pretuberculata was de- 
scribed on the basis of two specimens, both 
of which are missing and presumed lost. 
Specimen 688 (=PB-688) belonged to Mr. 
D. G. Wolfskill of Beaumont, California, 
and was on loan to LACMNH when it was 
in turn loaned to R. W. Chaney (UCMP) in 
1933. The specimen was returned to the 
Museum in 1936, and appears to have been 
returned to its owner. A search of the Mu- 
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seum Registrar’s records failed to uncover 
any paperwork that would suggest that the 
Museum ever acquired this specimen. Ax- 
elrod (1967:115-116) has since referred this 
specimen to P. Jawsoniana Axelrod, 1967. 

Specimen 696 (=PB-696) was also re- 
turned to the Museum in 1936 and was one 
of several of Axelrod’s (1937) type speci- 
mens from the Mount Eden flora that were 
placed on exhibit in 1947. An original label 
for PB-696 was found among the specimens 
that had been taken off display, but it was 
not associated with the figured syntype. A 
search for the specimen was made, but it 
could not be located and is presumed to be 
lost. This specimen was cited as the “ho- 
lotype” by Axelrod (1967:124), and sub- 
sequently designated as the lectotype (Ax- 
elrod 1986:631). 


Pseudotsuga premacrocarpa Axelrod, 1937: 
167, pl. 3, figs. 1, 2. 


Syntypes: “‘Cotypes, L.1313 [unfigured], 
6 


1014 [unfigured].” [LACMNH Registrar 
749 
Loan no. L.1313 (specimen 6), Vertebrate 
Paleontology loc. 1014 (sublocality 6a), Pa- 
leobotany cat. no. PB-749.] 

=UCMP Paleobot. 10,893 [L.1313/6], 
10,894 [PB-749]. 

Remarks: The remaining three syntypes 
are UCMP Paleobot. 962 (fig. 2), 963 (fig. 
1), and 964. 


Magnoliophyta 


Juglans beaumontii Axelrod, 1937:171, pl. 
4, figs. 11, 12. 


Syntypes: ““Cotypes, L.1313 [unfigured], 
103 
L.1313 [unfigured], 1014 [fig. 12; missing].”’ 
IDF 1 
[LACMNH Registrar Loan no. L.1313 
(specimens 103 & 127), Vertebrate Pale- 
ontology loc. 1014 (sublocality 1).] 
=UCMP Paleobot. 10,895 [L.1313/103], 
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10,896 [L.1313/127], 10,897 [1014/1; 
missing, UCMP number assigned in absen- 
tia]. 

Remarks: The original label for specimen 
1014/1 is present, but was not associated 
with the figured syntype, which is missing. 
The remaining syntypes are UCMP Paleo- 
bot. 971 (fig. 11) and 972. 


Prunus preandersonii Axelrod, 1937:176, pl. 
4, figs. 9, 10. 


Syntypes: “‘Cotypes, L.1313 [fig. 9], 
94 


L.1313 [fig. 10], L.1313 [unfigured].”’ [LAC- 
100 1D 
MNH Registrar Loan no. L.1313 (speci- 
mens 94, 100, & 112).] 
=UCMP Paleobot. 10,898 [L.1313/94], 
10,899 [L.1313/100], 10,900 [L.1313/112]. 


Prunus prefremontii Axelrod, 1937:176, pl. 
4, figs. 5, 6. 


Syntypes: ““Cotypes, 1014 and L.1014 
822 822 
[fig. 5], 1014 [unfigured, missing], 1014 and 
909 912 
L.1014 [fig. 6].” [LACMNH Vertebrate 
912 
Paleontology loc. 1014 (and sublocality 1 
[PB-822]), Paleobotany cat. nos. PB-822, 
PB-909, and PB-912.] 
=UCMP Paleobot. 10,901 [PB-822], 
10,902 [PB-909; missing, UCMP number 
assigned in absentia], 10,903 [PB-912]. 
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THE KARYOTYPES OF THE CHILEAN FROGS 
EUPSOPHUS EMILIOPUGINI AND E. VERTEBRALIS 
(AMPHIBIA: ANURA: LEPTODACTYLIDAE) 


J. Ramon Formas 


Abstract.—The karyotypes of Eupsophus emiliopugini and E. vertebralis are 
described. Both species have 28 chromosomes, and E. vertebralis has a telo- 
centric chromosome which is absent in E. emiliopugini. Two hypotheses about 
the karyological evolution of these frogs are proposed. 


Eupsophus emiliopugini and E. verte- 
bralis are endemic and allopatric frogs of 
the temperate Nothofagus forests of south- 
ern Chile (Formas 1989a). Bogart (1970) 
described the chromosomes of E. vertebralis 
based on two males collected at Mehuin 
(Valdivia Province), and pointed out that 
this species has 28 chromosomes, no de- 
tected secondary constrictions and a large 
telocentric (t) chromosome 3. Eupsophus 
vertebralis was considered by Donoso-Ba- 
tros (1976) a synonym of E. vittatus (Phi- 
lippi, 1902), however Formas (1989b) dem- 
onstrated that EL. vittatus isa member of the 
genus Alsodes and E. vertebralis is a distinct 
species. Alsodes vittatus and E. vertebralis 
are allopatric species. 

This paper describes the karyotype of E. 
emiliopugini and re-describes the karyotype 
of E. vertebralis. Two hypotheses are pro- 
posed to explain the karyological evolution 
of both species. 


Methods and Materials 


Specimens of E. emiliopugini were col- 
lected in Puntra (Chiloé Province) and E. 
vertebralis in Mehuin (Valdivia Province), 
the same locality where the specimens of E. 
vertebralis karyotyped by Bogart (1970) were 
collected. The numbers of individuals from 
each locality were: Puntra (42°7'S; 73°49’W) 
4 males (IZUA 2058-2061) and 2 females 
(IZUA 2062-2063) and Mehuin (39°26’S; 
73°10’W) 9 males (IZUA 1972-1979, 1983) 


and 1 female (IZUA 1981). All frogs were 
injected with 0.3 ml of colchicine solution 
(0.1%) for 12 hours, and chromosomes from 
intestinal cells were obtained. Fragments of 
intestine were hypotonically treated, fixed 
in acetic-alcohol (1:3), and placed in 45% 
acetic acid. Small fragments of tissue were 
squashed between two slides, dipped in liq- 
uid nitrogen, and the cover-slide was re- 
moved with a razor blade. After three days 
the slides were stained for 10 minutes in 
Sorensen’s phosphate buffer (pH 6.8) con- 
taining 4% Giemsa. For karyotype analysis 
chromosome lengths were measured on en- 
larged photomicrographs of metaphase- 
spreads (18 mitotic plates from E. emilio- 
pugini and 20 from E. vertebralis) and 
relative length and arm ratio (length of long 
arm/length of short arm) were calculated. 
The relative length of the chromosomes were 
determined according to Bogart (1970). The 
centromeric positions were determined ac- 
cording to Levan et al. (1964). Secondary 
constrictions were not included in the mea- 
surements. 

Specimens and slide chromosomes were 
deposited in the amphibian collection of the 
Instituto de Zoologia, Universidad Austral 
de Chile, Valdivia (IZUA). 


Results 
Eupsophus emiliopugini Formas, 1989 


Examination of 18 metaphase plates from 
a total of 4 males and 2 females revealed a 
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Fig. 1. 


diploid number of 2N = 28. All chromo- 
somes are bi-armed and have a fundamen- 
tal number (NF) of 56. When chromosomes 
are arranged in pairs of decreasing length: 
pairs 1-4 are large (>100 units), 5 and 6 
intermediate (80-100 units), and 7-14 small 
(<80 units). Pairs 1, 3 and 8 through 14 are 
metacentric; 7 submetacentric, and 2, 4, 5 
and 6 subtelocentric. The small arm of pair 
5 shows an extended secondary constric- 
tion. The karyotype of E. emiliopugini is 
shown in Fig. la. No sexual dimorphism 
was detected in the karyotype. A summary 
of the centromeric positions and relative 
lengths of chromosome pairs is given in Ta- 
ble 1. 


Eupsophus vertebralis Grandison, 1961 


The karyotype of E. vertebralis is re-de- 
scribed from a total of 20 c-metaphase plates 
of 9 males and 1 female. The karyotype is 


1 120s ASi eats 


Karyotypes of Eupsophus emiliopugini (a) and E. vertebralis (b). The bar indicates 10 um. 


shown in Fig. 1b. Pairs 1, 3, 8, 9, 10, 11, 
12 and 14 are metacentric; 7 is submeta- 
centric; 2, 4, 5 and 6 are subtelocentric, and 
pair 13 is telocentric. Pairs 1-4 are large 
(> 100 units), 5 and 6 intermediate (80-100 
units), and 7-14 small (<80 units). A sum- 
mary of the centromeric positions and rel- 
ative lengths of the chromosome pairs is 
given in Table 2. No sexual dimorphism 
was detected in the karyotype. 


Discussion 


The karyotype of E. vertebralis as de- 
scribed by Bogart (1970) differs in part when 
compared with the results here obtained. 
First, an evident secondary constriction was 
observed on the small arm of pair 5 (Fig. 
1b). In addition, chromosome pair 3 was 
metacentric, not telocentric, as previously 
described. Finally, a telocentric not meta- 
centric pair (13) was observed. The karyo- 
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Table 1.— Relative length, arm ratio (mean and standard deviations), and type of chromosomes (m = metacentric; 
sm = submetacentric; st = subtelocentric; t = telocentric) of Eupsophus emiliopugini. The number below males 
and females indicates the karyotypes measured. * Chromosome with secondary constriction. 


4 Males 
12 

Pair no. Relative length Arm ratio Type 
1 140.81 + 11.33 1.41 + 0.17 m 
D 122.80 + 8.57 4.05 + 1.44 st 
3 115.24 + 5.69 1.51 + 0.14 m 
4 107.33 + 3.75 4.40 + 1.38 st 
Sy 96.21 + 9.21 3.60 + 0.80 st 
6 88.27 + 6.70 3.85 + 0.58 st 
7 61.34 + 4.81 1.90 + 0.24 sm 
8 54.30 + 5.41 1.36 + 0.20 m 
9 47.39 + 3.52 1.43 + 0.22 m 
10 44.23 + 2.75 1.31 + 0.29 m 
11 36.38 + 2.80 1.55 + 0.28 m 
12 31.01 + 4.47 1.06 + 0.08 m 
13 26.57 + 3.85 1.10 + 0.20 m 
14 21.35 + 4.64 1.03 + 0.08 m 


2 Females 
6 

Relative length Arm ratio Type 
139.90 + 10.71 1.39 + 0.35 m 
122.84 + 9.31 4.12 + 0.94 st 
116.01 + 5.41 1.48 + 0.23 m 
108.25 + 4.02 4.32 + 1.12 st 
*96.18 + 8.57 3.82 + 0.79 st 
87.93 + 5.80 3.71 + 0.23 st 
61.75 + 4.92 1.98 + 0.15 sm 
53.83 + 6.95 1.51 + 0.39 m 
46.80 + 4.71 1.36 + 0.79 m 
44.61 + 1.93 1.20 + 0.24 m 
35.95 + 3.07 1.43 + 0.15 m 
31.24 + 3.68 1.12 + 0.09 m 
26.14 + 3.94 1.08 + 0.14 m 
21.21 + 3.66 1.20 + 0.14 m 


types of E. vertebralis and E. emiliopugini 
differ in the morphology of pair 13, which 
is telocentric in E. vertebralis and metacen- 
tric in E. emiliopugini. 

Menzies & Tippet (1976) and Bogart 
(1981) explained the chromosome evolu- 
tion of some frog species (Litoria infrafrena- 


ta and Eleutherodactylus planirostris) by 
translocation and pericentric inversion 
events. In these cases, the chromosomal 
number remained constant, whereas the 
fundamental number and the morphology 
of the chromosomes showed differences. 
This situation is also seen in the karyotypes 


Table 2.— Relative length, arm ratio (mean and standard deviations), and type of chromosomes (m = metacentric; 
sm = submetacentric; st = subtelocentric; t = telocentric) of Eupsophus vertebralis. The number below males 
and females indicates the karyotypes measured. * Chromosome with secondary constriction. 


9 Males 1 Female 
16 4 
Pair no. Relative length Arm ratio Type Relative length Arm ratio Type 
1 126.00 + 7.72 1.46 + 0.25 m 125.93 + 4.42 1.52 + 0.14 m 
2 119.00 + 6.60 4.01 + 0.76 st 119.40 + 2.31 3.91 + 0.81 st 
3 109.83 + 4.57 1.50 + 0.20 m 108.31 + 4.43 1.37 + 0.16 m 
4 102.83 + 4.11 3.65 + 0.41 st 101.92 + 3.12 3.87 + 0.52 st 
5* 95.66 + 5.50 3.74 + 0.21 st *94.32 + 4.57 3.94 + 0.15 st 
6 90.83 + 4.79 3.90 + 0.45 st 89.71 + 4.11 4.11 + 0.29 st 
7 63.16 + 2.48 2.00 + 0.24 sm 63.00 + 3.97 1.98 + 0.13 sm 
8 55.00 + 2.89 1.23 + 0.24 m 54.98 + 2.14 1.01 + 0.32 m 
9 51.16 + 2.99 1.26 + 0.20 m 52.83 + 3.81 1.16 + 0.72 m 
10 47.83 + 3.54 1.38 + 0.09 m 47.93 + 4.69 1.46 + 0.12 m 
11 42.66 + 3.72 1.10 + 0.10 m 41.36 + 3.73 1.27 + 0.33 m 
12 37.50 + 5.08 1.10 + 0.12 m 37.00 + 2.04 1.24 + 0.12 m 
13 29.16 + 7.02 oo t 28.16 + 1.35 oa) t 
14 22.66 + 6.68 1.01 + 0.04 m 21.94 + 4.41 1.15 + 0.31 m 
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Table 3.—Summary of the information available about the karyotypes of the species of Eupsophus. 


No. biarmed 


No. telocentric 


Species 2N NF chromosomes chromosomes Source 
E. emiliopugini 28 56 28 0 This paper 
E. vertebralis 28 54 26 yD) (Bogart 1970). This paper 
E. roseus 30 46 16 14 (Iturra & Veloso 1989) 
E. calcaratus 30 46 16 14 (Formas 1980) 
E. migueli 30 45 male 15 male 15 male (Iturra & Veloso 1989) 
46 female 14 female 16 female 


of E. vertebralis and E. emiliopugini. Both 
frogs have the same chromosomal formula 
(2N = 28), but the fundamental number is 
different (E. emiliopugini 56 and E. verte- 
bralis 54), and the morphology of pair 13 is 
different (telocentric in E. vertebralis and 
metacentric in E. emiliopugini). The follow- 
ing hypothesis is offered to explain the evo- 
lution of karyological difference between E. 
vertebralis and E. emiliopugini: there was a 
pericentric inversion in the telocentric pair 
13, which shifted the centromere to a meta- 
centric position in EF. emiliopugini. The 
similarity in size of pair 13 in both species 
supports the inversion mechanism. Though 
an inversion in chromosome pair 13 is a 
reasonable hypothesis there is at least one 
alternative possibility. 

King (1980) explained the chromosome 
evolution of some frog species (Litoria mei- 
riana, L. chloris, L. phyllochroa, L. pear- 
soni, and L. olongburensis) by addition of 
heterochromatin. In these events the rela- 
tive chromosome arm lengths are modified 
to the same degree as the amount of C-band- 
ed chromatin added. The best example is 
seen in Litoria meiriana where a poly- 
morphism for a large telomeric addition of 
a block of heterochromatin occurs on pair 
12. On the basis of these observations an 
alternative hypothesis for the evolution of 
the karyological differences between E. ver- 
tebralis and E. emiliopugini would be that 
the addition of a heterochromatic segment 
in the centromeric region of the telocentric 
pair 13 led to the metacentric pair 13 of E. 


emiliopugini. C-band data could be used to 
test both hypotheses or perhaps, to suggest 
alternative ones. Chromosomal data has 
been useful to establish relationships among 
frogs. Chromosomal similarities among the 
five karyotypically known Eupsophus spe- 
cies (Table 3), allow recognition of two 
groups: the vertebralis group (2N = 28) (E. 
vertebralis and E. emiliopugini) and the ro- 
seus group (2N = 30) (E. roseus, E. migueli 
and E. calcaratus). Species of vertebralis 
group species have few telocentric chro- 
mosomes (0-2), whereas those of the roseus 
group are characterized by having many 
(14-16). Within the roseus group, Iturra & 
Veloso (1989) demonstrated the existence 
of sex chromosomes in E. migueli and E. 
roseus. The presence of sex chromosome 
dimorphism in both species, compared to 
the isomorphism founded in E. calcaratus, 
E. vertebralis, E. emiliopugini and other 
lower telmatobines frogs, is probably apo- 
morphic. 
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THE GENUS SCHIZODON 
(TELEOSTEI: OSTARIOPHYSI: ANOSTOMIDAE) 
IN VENEZUELA, A REAPPRAISAL 


Richard P. Vari and Sandra J. Raredon 


Abstract. —Schizodon fasciatus corti Schultz (1944b) is shown to be a distinct 
species, S. corti, endemic to the Lago Maracaibo system. Schizodon corti can 
be distinguished from its congeners in northern South America by a combi- 
nation of meristic and morphometric features and details of pigmentation. 
Schizodon corti is also characterized by distinctive sexually dimorphic modi- 
fications of the full pleural ribs in males. These modifications include a realign- 
ment of all ribs, the thickening of the first three full pleural ribs (on vertebrae 
5, 6, 7), and an elongation and pronounced curvature of the first pleural rib. 
Initial citations of Schizodon fasciatus Agassiz and S. isognathus Kner from 
Venezuela by Gunther (1864) and Peters (1877), respectively, are evaluated 
and are considered erroneous. 


Resumen. —En este trabajo se demuestra que S. fasciatus corti Schultz (1944b) 
es realmente S. corti, una especie endémica del sistema del Lago de Maracaibo. 
Schizodon corti puede ser distinguida de sus congéneres distribuidos en el norte 
de America del Sur por una combinacion de caracteres meristicas y morfomeétri- 
cos, asi como detalles en la pigmentacion. Schizodon corti se caracteriza también 
por poseer modificaciones sexuales dimorficas de las costillas pleurales de los 
machos. Estas modificaciones incluyen un rearreglo de todas las costillas, el 
engrosamento de las primeras tres costillas pleurales (sobre los vértebras 5, 6, 
7) y el alargamiento y curvatura pronunciada de la primera costilla pleural. 
Citas iniciales de S. fasciatus Agassiz y S. isognathus Kner para Venezuela por 
Gunther (1864) y Peters (1877), respectivamente, son evaluades y son consi- 
derades erroneas. 


In his series of faunal studies of the fishes 
of Venezuela, Schultz (1944a, 1944b, 1949) 
described over 60 species and subspecies 
representing a diversity of freshwater and 
marine fish groups. One of these subspecies 
was Schizodon fasciatus corti Schultz 
(1944b:269), an anostomid characiform 
widespread in the rivers draining into Lago 
Maracaibo. Although the type-series for the 
subspecies was extensive, consisting ofa ho- 
lotype and 51 paratypes, Schultz incorpo- 
rated data from only a subset of those spec- 
imens in the original description. The 


presented morphometrics for the subspecies 
were based on two specimens, the 257 mm 
holotype and an unspecified 222 mm SL 
paratype. Similarly the meristic data in 
Schultz’s table 8 was drawn from an unspe- 
cified but obviously small subset of para- 
types of varying composition. 

In his key to the species of Schizodon re- 
ported from Venezuela, Schultz separated 
S. fasciatus corti from S. fasciatus Agassiz 
(in Spix & Agassiz 1829) and S. isognathus 
Kner (1859) based on details of pigmenta- 
tion, differences in the numbers of scales in 
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the transverse series from the lateral line to 
the dorsal- and anal-fin origins, and in dif- 
ferences in the numbers of gill rakers. Schultz 
did not, however, expound on his decision 
to recognize that sample as a subspecies 
rather than a species. Neither did he discuss 
his alignment of his new subspecies with 
fasciatus rather than with isognathus or some 
other nominal species of Schizodon. We can 
only surmise that Schultz proposed that 
alignment based on the similarities in body 
form and coloration of the Lago Maracaibo 
Schizodon population and the two speci- 
mens of S. fasciatus which he used in his 
comparisons. 

In the course ofa study of the genus Schiz- 
odon in northern South America, we re-ex- 
amined the majority of Schultz’ specimens 
from Lago Maracaibo, one of the two spec- 
imens of S. fasciatus used in his compari- 
sons, and other specimens of the genus from 
diverse regions of the continent. It became 
apparent that the Lago Maracaibo popula- 
tion was a species distinct from S. fasciatus. 
Indeed, the examination of the available se- 
ries of Schizodon from Venezuela failed to 
confirm the presence of S. fasciatus in that 
country contrary to various literature cita- 
tions. Those same studies also raised ques- 
tions about the reported occurrence of S. 
isognathus in the Rio Orinoco basin. In this 
paper we redescribe Schultz’s form based 
on the portion of the type-series that re- 
mains at USNM and detail its distinguish- 
ing features. We also comment on the other 
species of Schizodon previously cited from 
Venezuela. 

Materials and methods. —Counts and 
measurements were made following the 
methods outlined in Vari (1989), with the 
exception of lateral line scale counts which 
include all pored scales to the end of the 
series. Ranges for meristic and morpho- 
metric features include values of all exam- 
ined specimens, unless otherwise noted. 
Values in square brackets are those of the 
holotype. Subunits of the head are presented 
as proportions of head length (HL). Head 
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length itself and measurements of body parts 
are presented as proportions of standard 
length (SL). Transverse series from the lat- 
eral line to the origins of the anal and dorsal 
fins often include a much smaller scale at 
the bases of these fins which is herein re- 
ported as “*'”’ scale following previous prac- 
tice. Locality data and information on ex- 
amined specimens are presented in the 
format detailed in Vari (1989). 

The following abbreviations for institu- 
tions are used: American Museum of Nat- 
ural History, New York (AMNH); Acade- 
my of Natural Sciences of Philadelphia 
(ANSP); British Museum (Natural History), 
London (BMNH); California Academy of 
Sciences, San Francisco (CAS); Stanford 
University, now deposited in CAS (CAS- 
SU); Indiana University, now deposited at 
CAS (IU); Museum of Comparative Zool- 
ogy, Cambridge (MCZ); Muséum d’ Histoire 
naturelle, Geneva (MHNG); Muséum na- 
tional d’Histoire naturelle, Paris (MHNH); 
Museé d’Histoire naturelle de Neuchatel 
(MHNN); Museo de Biologia, Universidad 
Central de Venezuela, Caracas (MBUCYV); 
University of Michigan, Museum of Zool- 
ogy, Ann Arbor (UMMZ); National Mu- 
seum of Natural History, Smithsonian In- 
stitution, Washington, D.C. (USNM); and 
Instituut voor Taxonomische Zodlogie, 
Zoodlogisch Museum, Amsterdam (ZMA). 


Schizodon corti Schultz 
Figs. 1-3 


Piabuca schizodon Valenciennes, in Cuvier 
& Valenciennes 1849:112 [in part; syn- 
type from Lago Maracaibo].—Bertin 
1948:31 [listing of syntypes; syntype from 
Venezuela, Lago Maracaibo].— Fowler 
1950:212 [in part, based on Cuvier & Va- 
lenciennes 1849; Lago Maracaibo cita- 
tion]. 

Schizodon fasciatum corti Schultz 1944b: 
269, figs. 30, 31a [type locality: Venezue- 
la, Maracaibo Basin, Rio Palmar near To- 
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tuma, about 100 km SW of Maracaibo]. — 
Mago-Leccia 1970:76 [Venezuela].— 
Rodriquez 1973:288 [Lago Maracaibo; 
common name]. 


Diagnosis. —Schizodon corti can be dis- 
tinguished from the other species of Schizo- 
don that occur in northern South America 
on the basis of various meristic and mor- 
phometric features along with details of pig- 
mentation. Schizodon corti has 5¥2 scales in 
a transverse series between the lateral line 
and the origin of the dorsal fin in contrast 
to 4 scales in that series in S. fasciatus and 
the Schizodon species (hereafter termed 
Schizodon sp.) widespread in the Rio Ori- 
noco system (Géry et al. (1987:378-379), 
report 4 scales in that series in the holotype 
of Schizodon fasciatus (MHNN 781)). 
Schizodon corti has 5 scales between the 
lateral line and the origin of the anal fin 
contrary to 4 scales in that series in S. fas- 
ciatus, and 4 or 41/2 in that series in Schizo- 
don sp. The presence of three cusps on all 
jaw teeth in Schizodon corti readily discrim- 
inate that species from both S. fasciatus and 
Schizodon sp. which have 4 cusps. In S. 
corti the fourth blotch of dark pigmentation 
on the mid-lateral surface of the body is 
centered distinctly anterior of the vertical 
line through the origin of the adipose fin, 
whereas in S. fasciatus that pigmentation 
patch is located along that vertical line. 
Schizodon corti is further distinguished from 
Schizodon sp. in its relatively longer post- 
orbital portion of the head (0.40-0.47 of HL 
versus 0.36—-0.40), and in lacking the dark 
mid-lateral stripe found in Schizodon sp. 

Description. —Body elongate, slightly 
compressed laterally in specimens under 
approximately 200 mm SL, nearly rotund 
in cross section in larger specimens. Dorsal 
profile of head distinctly convex from upper 
lip to vertical line through anterior nares, 
nearly straight from that line to posterior 
margin of head. Dorsal profile of body 
smoothly curved from rear of head to origin 
of dorsal fin, somewhat more convex in 


largest specimens; straight and posteroven- 
trally slanted at base of dorsal fin, straight 
or gently convex from base of ultimate dor- 
sal-fin ray to caudal peduncle. Dorsal sur- 
face of body with indistinct median keel 
anterior to dorsal fin, keel more obvious in 
specimens under 100 mm SL; body surface 
posterior to dorsal fin smoothly rounded 
transversely. Ventral profile of body gently 
curved from tip of lower jaw to caudal pe- 
duncle. Pre-pelvic region slightly flattened 
transversely; post-pelvic portion of body 
transversely rounded. 

Greatest body depth at origin of dorsal 
fin, depth 0.21—0.29 [0.23]; snout tip to or- 
igin of dorsal fin 0.41-0.46 [0.41]; snout tip 
to origin of anal fin 0.82—0.87 [0.82]; snout 
tip to origin of pelvic fin 0.45-0.49 [0.45]; 
origin of dorsal fin to hypural joint 0.57— 
0.62 [0.62]. Distal margin of dorsal fin 
rounded to nearly straight; anterior branched 
ray approximately three times length of ul- 
timate ray. Pectoral-fin margin rounded dis- 
tally; length of pectoral fin 0.15—0.18 [0.15], 
extends posteriorly nearly to vertical line 
through origin of dorsal fin in smaller in- 
dividuals, distinctly shorter in specimens 
over 200 mm SL. Distal margin of pelvic 
fin founded; length of pelvic fin 0.17—0.20 
[0.17], extends about two-fifths of distance 
to origin of anal fin. Caudal fin forked, lobes 
rounded. Adipose fin well developed. Distal 
margin of anal fin straight or very slightly 
emarginate, anteriormost branched rays two 
and two-thirds to slightly over three times 
length of ultimate ray. Caudal peduncle 
depth 0.10—0.11 [0.10]. 

Head distinctly pointed in lateral profile; 
head length 0.21-0.25 [0.21]; jaws equal, 
mouth terminal; snout length 0.28-0.38 
[0.33]; nares of each side separated by dis- 
tance approximately equal to width of open- 
ing of posterior nares; anterior nares tubu- 
lar, opening of posterior nares longitudinally 
ovoid; orbital diameter 0.22—0.29 [0.26]; 
length of postorbital portion of head 0.40- 
0.47 [0.43]; gape width 0.18-—0.23 [0.22]; 
interorbital width 0.44—0.53 [0.50]. 
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Pored lateral-line scales from supraclei- 
thrum to end of lateral line 43 to 45 [44]; 
all scales of lateral line pored; 512 [514] scales 
in transverse series from origin of dorsal fin 
to lateral line; 5 [5] scales in transverse series 
from lateral line to origin of anal fin. 

Dorsal-fin rays 11,10 [11,10]; anal-fin rays 
01,8 [11,8]; pectoral-fin rays i,15-16 [1,15]; 
pelvic-fin rays 1,8 [1,8]. 

Total vertebrae 40 (11), 41 (12) [40]. 

Dentition. — Teeth in upper jaw limited to 
premaxillae, 4 on each side. Teeth irregu- 
larly tricuspidate with two medial cusps dis- 
tinctly larger, and lateral cusp relatively 
small. Four teeth on each side of lower jaw; 
form of dentary teeth similar to those in 
upper jaw (see also Schultz 1944b:fig. 31a 
for sketch of tooth form in the species). 

Color in alcohol.—Most specimens in 
type-series retain some guanine on scales, 
somewhat silvery to golden, darker dorsally. 
Head dark dorsally, light yellow ventrally, 
without any notable pigmentation pattern. 
Body distinctly darker dorsally, with four 
patches of dark pigmentation along lateral 
surface. Patches ranging in form from uni- 
formly dark, posteroventrally slanted bars 
to rotund dark spots centered ventral of lat- 
eral line. These spots are continuous dor- 
sally with bar of less intense dark pigmen- 
tation (Figs. 1-3). Anterior margin of 
anteriormost dark body patch located along 
lateral line about three scales posterior of 
supracleithrum. Second patch of dark pig- 
mentation located under base of dorsal fin. 
Third pigmentation patch on body located 
along vertical line midway between origin 
of dorsal and adipose fins. Fourth patch sit- 
uated slightly anterior of vertical line 
through origin of anal fin. Dark rotund spot 
situated medial to terminal scales of lateral 
line and on base of middle rays of caudal 
fin. Pigmentation pattern of dark bars or 
rotund patches on body somewhat obscured 
in largest specimens examined. Holotype 
(Figs. 1-2) at extreme of range of variation 
in form of pigmentation patches, with 
patches of dark pigmentation much smaller 
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than in most paratypes. Dark body patches 
in holotype continuous dorsally with less 
intensely pigmented bars. Most paratypes 
have posteroventrally slanted, uniformly 
dark bars along side of body (Fig. 3). 

Dorsal, caudal and anal fins dusky. Adi- 
pose fin dusky basally, with distal half typ- 
ically much darker. Pectoral and pelvic fins 
hyaline. 

Distribution. — Rivers draining into Lago 
Maracaibo, Venezuela. 

Common name.—According to Schultz 
(1944b:271) the common name of the spe- 
cies is “‘corti.”” Mago-Leccia (1970:76) and 
Rodriquez (1973:288), however, cite it as 
“coti.” 

Sexual dimorphism. — Radiographs of the 
type-series of Schizodon corti revealed un- 
usual sexual dimorphism in the morphol- 
ogy and position of the anterior pleural ribs. 
Females of the species have the anterior 
pleural ribs aligned roughly parallel to each 
other, with the individual ribs slanting only 
slightly posteroventrally. The anteriormost 
full pleural rib of each side in females is 
slightly thicker than the second, with the 
second through terminal pleural ribs pro- 
gressively thinner. Males of S. corti have 
the first complete pleural rib of each side, 
on the fifth vertebrae, much more highly 
developed than in females of comparable 
sizes. The shaft of the bone is proportionally 
much thicker than in females, and the rib 
is both notably lengthened and has a more 
pronounced curvature of its distal portion 
than in females. In males over 200 mm SL 
this results in a thick, scimitar-shaped an- 
teriormost pleural rib on each side, the tip 
of which extends posteriorly to the vertical 
line through the 13th to 15th vertebrae. The 
second and third full pleural ribs on each 
side in males (on vertebrae 6 and 7) are also 
relatively thicker and distinctly more pos- 
teroventrally slanted than in females, but 
differ from the first rib in not being re- 
curved. The remaining pleural ribs in males 
of S. corti are straight and not thickened 
relative to comparable elements in females, 
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Fig. 1. Schizodon corti, USNM 121300, 257 mm SL; holotype of Schizodon fasciatus corti; Venezuela, 
Maracaibo basin, Rio Palmar near Totuma, about 100 km SW of Maracaibo. Reproduction of original figure 
from Schultz (1944b:fig. 30). 
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Fig. 2. Schizodon corti, USNM 121300, 257 mm SL; holotype of Schizodon fasciatus corti; Venezuela, 
Maracaibo basin, Rio Palmar near Totuma, about 100 km SW of Maracaibo. 


but are still notably more posteroventrally 
aligned than in females. 

A less pronounced form of sexual di- 
morphism of the pleural ribs has been found 
in some individuals of Schizodon fasciatus 
in which the anteriormost full pleural rib 
on each side 1s somewhat thickened, but not 
lengthened as in S. corti. No indication of 
comparable modifications have been dis- 
covered in the radiographed specimens of 
Schizodon sp., most of which, however, are 
not as large as the type-series of S. corti. 
More extensive surveys of all nominal spe- 
cies of Schizodon are necessary to determine 
whether these pronounced modifications of 


the anterior pleural ribs in S. corti are aut- 
apomorphic for that species or also occur 
in other members of the genus. 
Remarks.—We recognize the Lago Ma- 
racaibo Schizodon populations as a distinct 
species, S. corti, rather than as a subspecies 
of S. fasciatus given the differences between 
the two forms noted in the “‘Diagnosis”’ 
above. Interestingly the description of 
Schizodon fasciatus corti was predated by 
the description of another Schizodon spe- 
cies based, in part, on a specimen from the 
Maracaibo basin. Valenciennes in Cuvier & 
Valenciennes (1849), was the first research- 
er to report a specimen of what is now 


Fig. 3. Schizodon corti, USNM 121302, 188 mm SL; paratype of Schizodon fasciatus corti; Venezuela, 
Maracaibo basin, Rio Palmar at bridge, 70 km SW of Maracaibo. 
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termed Schizodon from Lago Maracaibo. 
His description of Piabuca schizodon was 
based on a series of syntypes from Lago 
Maracaibo, the Amazon basin, and the Es- 
sequibo River of Guyana. Piabuca schizo- 
don was first considered a synonym of 
Schizodon fasciatus by Eigenmann & Ei- 
genmann (1891:50) followed by various au- 
thors (e.g., Fowler 1950). That decision was 
evidently based solely on literature infor- 
mation, without an examination of the syn- 
type series. As noted, only one species of 
Schizodon, S. corti, is known from the Lago 
Maracaibo system and is endemic to that 
basin. The syntype series of Piabuca schi- 
zodon containing both one individual from 
Lago Maracaibo, and specimens from other 
portions of South America, is thus undoubt- 
edly complex, presumably consisting of 
Schizodon corti and one or more of its con- 
geners from the Rio Amazonas and Esse- 
quibo River. 

In his description of Schizodon fasciatus 
corti Schultz (1944b:269) cited Valenci- 
ennes’ description of Piabuca schizodon and 
noted its reported occurrence in Lago Ma- 
racaibo. Schultz did not, however, discuss 
the rationale behind his decision to describe 
a new subspecies rather than resurrecting 
Piabuca schizodon by designating the syn- 
type of Piabuca schizodon that originated in 
the Lago Maracaibo basin as the lectotype 
of the species. Our decision to use the name 
proposed by Schultz, rather than the earlier 
name of Valenciennes is a consequence of 
information on the condition of the syn- 
types of the species published by Bertin 
(1948:31) subsequent to Schultz’s paper 
(1944b). Bertin reported that the syntype of 
Piabuca schizodon from Lago Maracaibo 
(MNHN A.8643) was dry and in poor con- 
dition, whereas the alcohol preserved syn- 
types of the species from the Essequibo Riv- 
er (MNHN A.9840) and Rio Amazonas 
(MNHN A.9839) were in good condition. 
Thus the Lago Maracaibo specimen would 
be an unsuitable lectotype of S. corti. We 
could preemptively make the Valenciennes 


name unavailable for the Lago Maracaibo 
populations by designating one of the syn- 
types that originated in the Rio Amazonas 
or Essequibo River as the lectotype. We pre- 
fer not to follow that course of action given 
the uncertainty that exists concerning the 
species of Schizodon across much of South 
America, and in the absence ofa reasonable 
knowledge of the geographic distributions 
of these forms. Rather, we leave that action 
to other colleagues who are in the process 
of completing a revisionary study of the 
Amazonian species in the genus. 
Comments on other Schizodon species cit- 
ed from Venezuela.—Two other species of 
Schizodon reported for Venezuela were in- 
cluded by Schultz (1944b:268) in his key to 
the species of the genus that occur in that 
country. Schizodon fasciatus was first re- 
ported as a component of the Venezuelan 
freshwater ichthyofauna by Gunther (1864: 
304). Subsequent citations of the species in 
Venezuela by Eigenmann & Eigenmann 
(1891:50), Eigenmann (1910:425), Eigen- 
mann & Allen (1942:303), Fowler (1945: 
125), Géry (1964:35), and Mago-Leccia 
(1967a:254, 1970:76) appear to have been 
based on the original Gunther citation rath- 
er than additional specimens. Examination 
of the specimen cited by Gunther (BMNH 
1854.3.21:4) reveals that it is apparently 
Schizodon fasciatus; differing from S. corti 
in the various features noted in the “Di- 
agnosis.” The locality record cannot be con- 
firmed on the basis of more recently col- 
lected specimens, and appears erroneous 
given the known distribution of Schizodon 
fasciatus. Ginther (1864:304) cited the 
specimen as having come from “‘Caraccas,”’ 
a locality interpreted by later workers as re- 
ferring to Caracas, Venezuela. Eigenmann 
(1920, 1922) did not report Schizodon fas- 
ciatus for the collections from the Rio Tuy 
basin that he examined. That isolated coast- 
al drainage system of northern Venezuela 
includes the Rio Guaire system, the river 
of the Valle de Caracas. Mago-Leccia (1967: 
250), in his discussion of the fishes of the 
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Rio Guaire, listed Giinther’s record of 
Schizodon fasciatus from Caracas as doubt- 
ful on the basis of the collections that he 
made in that river system. An examination 
of series of Schizodon from both the Ven- 
ezuelan and Colombian portions of the Rio 
Orinoco basin failed to reveal S. fasciatus. 
A check of the holdings of a number of mu- 
seums, furthermore similarly failed to re- 
veal any specimens of Schizodon from the 
Rio Negro basin in the amazonian portions 
of Venezuela, and Goulding et al. (1988: 
100-101) comment that Schizodon was not 
represented in the massive collections they 
examined from throughout the Brazilian 
portions of the Rio Negro basin. 

Schultz did not specify which specimens 
served as the basis for the data on S. fas- 
ciatus used in his key to Venezuelan Schizo- 
don (1944b:268) and in table 8 of that pub- 
lication. An examination of the USNM 
holdings of Schizodon did not reveal any 
material from Venezuela which agrees with 
the information in that key and table. One 
USNM specimen identified as S. fasciatus 
(USNM 94626) has in the jar a slip of paper 
with notations in Schultz’ handwriting on 
various meristic features of the specimen. 
Those data agree with the information for 
S. fasciatus in Schultz’ key, and this speci- 
men is apparently one of the two from which 
Schultz took data for S. fasciatus. This spec- 
imen originated, however, not in Venezue- 
la, but rather in the headwaters of the Rio 
Jurua basin, a southern tributary of the Rio 
Amazonas, over 2200 river kilometers dis- 
tant from the nearest border of Venezuela. 
It would appear that Schultz did not ex- 
amine any Venezuelan Schizodon fasciatus 
in his study. In summary, we are unable to 
confirm the presence of S. fasciatus in Ven- 
ezuela. 

We are nonetheless left with the puzzling 
Gunther citation (1864:304) of S. fasciatus 
from ‘“‘Caraccas.’’ Various explanations 
could account for that record. The locality 
may refer to a locality other than Caracas, 
Venezuela, or the specimen was perhaps 
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collected at some distant locality and tran- 
shipped to Gunther through Caracas. Fi- 
nally it is possible that the reported data 
was erroneously associated with the speci- 
men. The latter seems likely given that the 
number for the specimen (BMNH 
1854.3.21:4) actually is assigned to a squir- 
rel from Ceylon (=Sri Lanka) in the registers 
of the Department of Zoology, British Mu- 
seum (Natural History) (G. J. Howes, in 
litt.). 

A third nominal species, Schizodon iso- 
gnathus Kner has been cited in the Rio Ori- 
noco system and included by Schultz (1944b: 
268, 271) in his key to the Venezuelan 
members of the genus. Schultz presumably 
included S. isognathus in his key based on 
the report of that species in Venezuela by 
Peters (1877:472). Peters did not discuss the 
specimens he examined, only citing Ano- 
stomus (=Schizodon) isognathus from San 
Fernando de Apure in the central portions 
of the Rio Orinoco basin. The only species 
of Schizodon that we have been able to lo- 
cate among the series of Schizodon speci- 
mens from that region is the form termed 
Schizodon sp. in the ““Diagnosis”’ (see also 
discussion below). Schizodon isognathus, 
originally described from the Rio de La Pla- 
ta basin, differs from Schizodon sp. in mouth 
position, in possessing dark vertical blotch- 
es on the body in small and moderate sized 
specimens, and in various meristic features. 
Schultz (1944b) did not detail the source of 
his information on S. isognathus, and we 
have been unable to locate any specimens 
in the USNM collections which would have 
been available to him and which agree with 
his data. The meristics for the species in his 
key agree exactly with the data in the orig- 
inal description of the species (Kner 1859), 
and the description of the pigmentation was 
evidently derived from that publication. In 
summary there is no evidence that S. iso- 
gnathus actually occurs in the Rio Orinoco 
system, and we assume that the Peter’s rec- 
ord is a misidentification. 

It is impossible at this time to be certain 
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of the identity of the specimens examined 
by Peters (1877). Two likely candidates can 
be identified, the first being Schizodon sp. 
Small through moderate sized specimens of 
that species have both diffuse dark vertical 
blotches and a dark mid-lateral, but in some 
of the largest specimens of the species the 
vertical blotches are faint or absent. Peters 
may have equated a large individual of 
Schizodon sp. with Anostomus (=Schizo- 
don) isognathus which has a distinct mid- 
lateral stripe (see Géry et al. 1987:fig. 12). 
It is also possible that Peters’ material was 
Anostomus orinocensis described by Stein- 
dachner (1879) from the Rio Orinoco sys- 
tem and assigned to Laemolyta Cope (1872) 
by Myers (1950:197) and Géry (1977:182). 
Laemolyta orinocensis has an elongate body 
and a mid-lateral dark stripe on the body 
comparable to that of Schizodon isognathus 
(see Steindachner 1879:pl. II, fig. 7), but the 
two species differ in various meristic fea- 
tures, most notably the number of scales in 
the transverse series above and below the 
lateral line, and in the form of the teeth on 
the lower jaw. 

Although no evidence has been found to 
support earlier citations of Schizodon fas- 
ciatus or S. isognathus in Venezuela, S. corti 
is not the only species of the genus occurring 
in that country. Another species, identified 
as Schizodon sp. in the “‘Diagnosis” above 
is widespread in the Rio Orinoco basin. That 
species has a pattern of dark vertical blotch- 
es and a dark mid-lateral stripe, or only a 
mid-lateral stripe in larger individuals. As 
noted in the “‘Diagnosis”’ it differs from S. 
corti in its pigmentation patterns and var- 
ious aspects of meristics and dentition. It 
appears that the species is undescribed, but 
we prefer to place that question into abey- 
ance until more information is available on 
the recognizable species of Schizodon in the 
river systems adjoining the Orinoco basin. 

Material examined. —Schizodon corti: (all 
collected in Venezuela, Maracaibo basin), 
Rio Palmar near Totuma, about 100 km SW 
of Maracaibo; USNM 121300 1 (257.0, ho- 


lotype of S. fasciatus corti); (all remaining 
specimens are paratypes of S. fasciatus cor- 
ti), Rio Palmar near Totuma, about 100 km 
SW of Maracaibo; USNM 121306, 10 
(166.0—334.0). Cano km W of Sinamaica, 
USNM 121301, 3 (152.7-177.0; originally 
4 specimens in lot, 1 specimen exchanged 
to J. Géry and subsequently transferred to 
MHNG). Rio Palmar at bridge, 70 km SW 
of Maracaibo; USNM 121302, 3 (188.0- 
230.0 mm; originally 4 specimens cited in 
lot, 1 specimen exchanged to ZMA). Rio 
Motatan at the bridge, 22 km N of Motatan; 
USNM 121303, 1 (approximately 285). Rio 
Negro below mouth of Rio Yasa; USNM 
121304, 2 (approximately 280 and 290 mm). 
Rio Apon about 35 km S of Rosario; USNM 
121305, 5 (235.0-265.0). Rio Socuy, 3 km 
above its mouth; USNM 121307, 8 (129.6— 
309.0, originally 15 specimens cited in lot, 
5 specimens exchanged to UMMZ, 2 spec- 
imens exchanged to MCZ). 

Schizodon fasciatus: ‘“‘Caraccas,’”> BMNH 
1854.3.21:4, 1 (161.3). BRAZIL. Amazo- 
nas. Rio Madeira, CAS-SU 22065, 1 (215.0). 
Parana de Lago Janauaca, entrance to Lago 
do Castanho, USNM 229056, 2 (84.1- 
134.2). Mouth of Rio Embira, near Envira, 
tributary of Rio Tarauaca, Rio Jurua system 
(7930'S, 70°15'W), USNM 94626, 1; AMNH 
12546, 1 (202.0). PERU. Rio Ucayali basin, 
Boca Chica, ANSP 73181, 6 (1, 171.3). Lo- 
reto. Rio Pachitea, Iparia Reserve, 1 km SE 
of Tournavista, ANSP 119893, 1 (161.2). 
Rio Ampiyacu, near Pebas, CAS-SU 36939, 
2 (123.8—146.2). Iquitos fish market, USNM 
280716, 1. BOLIVIA. Beni. Rio Itenez, 1 
km downstream (W) of Costa Marquez, 
Brazil, AMNH 40098, 4 (201-210). Ribe- 
ralta, near Rio Beni, ANSP 120355, 1 (250). 
Rio Baures, 2 km above mouth, Rio Itenez 
system, UMMZ 204875, 6. GUYANA. Ru- 
pununi. Rupununi River, ANSP 39737, 1. 
Twoca Pan, CAS 15784, 1 (formerly IU 
12417). 

Schizodon sp.. VENEZUELA. Apure. Rio 
Cunaviche, at Cunaviche, USNM 258268, 
10 (6, 91.0-112.3). San Fernando de Apure, 
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esteros on S bank of Rio Apure, approx. 3 
km W of Fisheries Station, USNM 258267, 
11. Merecure (Los Guanotas) near San Fer- 
nando de Apure, USNM 307950, 3. Side 
Channel of Rio Apure, approx. 3 km W of 
center of San Fernando de Apure, USNM 
258017, 2. Monagas. Isla Chivera, Cano 
Chivera, near Barrancas (8°41'N, 62°10’W), 
USNM 233857, 3. Barinas. Rio Nitiado- 
Seco, USNM 194214, 4. Rio Las Palmas, 
USNM 311074, 3. Portuguesa. Rio Maria 
at bridge on Guanare to Acarigua highway, 
CAS 64327, 3. 
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PLATYCEPHALUS CHAULIODOUS, A NEW FLATHEAD 
FISH FROM THE EASTERN INDIAN OCEAN 
(TELEOSTEI: PLATYCEPHALIDAE) 


Leslie W. Knapp 


Abstract. — A new platycephalid, Platycephalus chauliodous, is described from 
seven specimens collected near Perth, Western Australia. This species is dis- 
tinguished from other members of Platycephalus Bloch, 1795 and from Neo- 
platycephalus Castelnau, 1872 by its distinctive color pattern, by the unusual 
combination of fourteen dorsal and thirteen anal-fin rays, by the large canines 
on tooth-bearing bones and by the low number (59-65) of pored lateral line 


scales. 


In 1973, a large specimen (453 mm SL) 
of an undescribed species of Platycephali- 
dae was speared near Carnac Island, West- 
ern Australia. The specimen was frozen and 
transported to the Western Australian Mu- 
seum where Dr. J. Barry Hutchins, recog- 
nizing the specimen as being distinctive, sent 
it to the author. Since 1973, six additional 
specimens have been found, all coming from 
Western Australian localities near Perth. The 
new species is described here and compared 
to congeners, as well as to the species cur- 
rently assigned to Neoplatycephalus Castel- 
nau, 1872. Neoplatycephalus has been var- 
iously recognized as a genus (Waite 1921, 
Hutchins & Swainston 1985) or as a sub- 
genus of Platycephalus (McCulloch 1927, 
Knapp 1987). Recent electrophoretic and 
morphological studies of the relationships 
within the family Platycephalidae indicate 
that Neoplatycephalus merits generic rec- 
ognition (C. P. Keenan, pers. comm.). 

The new species shares the specialized 
feature of vomerine teeth in a single, cres- 
cent-shaped patch with species of Platy- 
cephalus and Neoplatycephalus. It shares the 
presence of large canine teeth with Neo- 
platycephalus. According to May (1986), the 
three species currently placed in Neoplaty- 
cephalus are taken in temperate waters of 
southern Australia at the following depths: 


N. aurimaculatus, 80-100 m; N. conatus, 
70-420 m; and N. richardsoni, 10-170 m, 
sometimes entering coastal bays. Depth rec- 
ords for the new species indicate that it is 
taken from 0-40 m, usually 10 m or less. 
On the basis of the large canine teeth and 
the close proximity of its geographic range 
to that of Neoplatycephalus, one might re- 
gard the new species as a shallow water rep- 
resentative of Neoplatycephalus. However, 
comparison of the new species with those 
of Neoplatycephalus (Table 1) indicates that 
major differences exist. 

The new species has a lower number of 
lateral line scales (59-65), a combination of 
14(15) dorsal-fin rays and 13(14) anal-fin 
rays, interorbital space larger than orbit di- 
ameter (adults), preocular spine lacking, 
preopercular spines about equal in length, 
suborbital bone more narrowly bicarinate, 
usually 11 branched caudal-fin rays, and the 
rear edge of the maxilla is below or in front 
of the anterior margin of the orbit. Also, the 
diameter of the round eye of the new species 
is small, going 1'2 to 2 times into the di- 
ameter of the oval-shaped eye found in the 
species of Neoplatycephalus. Finally, the 
large canine teeth on the dentary of the new 
species become smaller anteriorly and are 
lacking from the anteriormost quarter of the 
jaw. Canines on the lower jaw of Neoplaty- 
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Table 1.—Comparison of characters between Platycephalus chauliodous and species of Neoplatycephalus. Mean 


or usual condition given in parentheses. 


Character P. chauliodous N. aurimaculata N. conatus N. richardsoni 
Pored lateral-line scales 59-65 (63) 81-85 72-78 64-74 (69) 
Anal-fin rays 13-14 (13) 13-14 (14) 13-14 (14) 14 
Gill rakers 2+9-10 (9) 1+5-7 1-2+7-10 3+ 10-12 
Large teeth at front of dentary absent present present present 
Interorbital width (adults) larger than eye smaller smaller smaller 
Length of preopercular spines about equal lower longest lower longest lower longest 
Branched caudal-fin rays usually 11 usually 12 12-13 12-13 
Suborbital bone bicarinate narrowly broadly broadly broadly 
Rear edge of maxilla to front of eye past front of eye past front ofeye past front of eye 
Top of head naked scaly scaly scaly 


Umbraculum broadly lobate 


simple lobe 


simple lobe simple lobe 


cephalus species are more or less evenly 
spaced along the entire length of the jaw. 

The differences between the new species 
and the three species of Neoplatycephalus 
are significant. Additionally, N. aurimacu- 
latus, N. conatus, and N. richardsoni appear 
to form a natural group. Therefore, the new 
species is here provisionally placed in Platy- 
cephalus. 

Methods. —Counts and measurements 
follow those of Knapp (1973), except that 
standard (SL), head and snout lengths listed 
here, were measured from the tip of the 
snout. Type material is deposited at the fol- 
lowing institutions: American Museum of 
Natural History (AMNH); Australian Mu- 
seum, Sydney (AMS); National Museum of 
Natural History, Smithsonian Institution, 
Washington, D.C. (USNM); and the West- 
ern Australian Museum, Perth (WAM). 
Other institutions listed are: Academy of 
Natural Sciences, Philadelphia (ANSP); 
California Academy of Sciences (CAS-SU); 
Commonwealth Science and Industrial Re- 
search Organization, Hobart, Tasmania 
(CSIRO); National Museum of Victoria, 
Melbourne (NMV); Naturhistorisches Mu- 
seum, Wien 1, Austria (NMW); Northern 
Territory Museum of Arts and Sciences, 
Darwin (NTM); Staatliches Museum for 
Naturkunde in Stuttgart (SMNS); and 


Universitat Humboldt, Berlin (ZMB). Ma- 
terial of other species used for comparative 
purposes in text and tables appears in Ap- 
pendix 1. 


Platycephalus chauliodous, new species 
Figs. 1-3, Tables 1-3 


Platycephalus sp. Hutchins & Thompson, 
1983:28, 78, fig. 115. 

Neoplatycephalus sp. Hutchins & Swain- 
ston, 1985:46, 127, fig. 196. 


Material examined. —Holotype, AMS 
1.20231-007 (304 mm SL), Western Aus- 
tralia, Cockburn Sound, '2 km S Carnac Is- 
land, 6-7 m, Barry C. Russell, 27 Mar 1978. 

Six paratypes: Western Australia: WAM 
P24172-001 (453), Cockburn Sound, Car- 
nac Island, 3 mi off Freemantle, ca. 10 m, 
B. Paxman, 30 Dec 1973. WAM P25798- 
008 (66), Eagle Bay, 33°33.5’S, 115°04’E, 0- 
4 m, Gerald R. Allen and party, 21 Oct 
1976. WAM  P29879.001 (332), 31°50’S, 
115°44’E, ca. 40 m, Ian Beaumont, Dec 
1988. WAM P29944.001 (399), Cowara- 
mup Beach, 33°47’S, 115°00’E, ca. 8 m, D. 
Axcell, 19 Feb 1989. USNM 307398 (77), 
off Garden Island, 32°12’S, 115°40’E, G. R. 
Allen, 10 Apr 1976. AMNH 48856 (216), 
Cape Freycinet, 0-6 m, Donn E. Rosen and 
party, 22 Mar 19. Material of other species 
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used for comparative purposes in text and 
tables appears in Appendix 1. As Matsubara 
& Ochiai (1955) and Hughes (1981) have 
pointed out, the configuration of pored lat- 
eral line scales in Platycephalidae can be 
unique to a species or similar in several 
closely related species. Descriptions of new 
species of flatheads should include illustra- 
tions of the pored scales whenever possible. 

Diagnosis. —A species tentatively as- 
signed to the genus Platycephalus Bloch, with 
14(15) dorsal-fin rays and 13(14) anal-fin 
rays, a low number (59-65) of pored lateral 
line scales, and large canines on tooth-bear- 
ing bones in the mouth. 

Description. — Values for holotype in pa- 
rentheses. Dorsal-fin rays O-I,VII,I,14- 
15(14); anal-fin rays 13—14(13); pectoral-fin 
rays 19—20(19), usually 1+13-+5; pelvic-fin 
rays I,5; pored lateral line scales 59-65(64), 
lacking spines; scales above lateral line 
slanting downward and backward 90- 
100(100); diagonal scales 14—18(14); inter- 
pelvic scales 31—35(31); gill rakers 2+9- 
10(2+9); branched caudal-fin rays 10- 
11(11). Measurements for the holotype and 
paratypes appear in Table 2. Least inter- 
orbital width greater than diameter of eye 
in specimens 216 mm SL and larger, only 
about '2 eye diameter in specimens 77 mm 
SL and smaller; first dorsal spine triangular, 
about as long as spine base is wide, length 
16—24(16) times into second spine in spec- 
imens 216 mm SL and greater. Nape cov- 
ered with scales, top of head naked, a few 
embedded scales on opercle and cheek. 
Preocular spine lacking. Infraorbital ridge 
low, ending in a fan-shaped series of 3—4 
short ridges; several other low ridges on head 
behind infraorbital ridge. Suborbital ridge 
smooth. Two preopercular spines present of 
about equal length. Intraopercular flap ab- 
sent, membrane with scalloped edge. Lower 
opercular spine short, upper opercular spine 
concealed under skin. Rear edge of maxilla 
in front of or just below anterior margin of 
orbit. Upper jaw with several rows of small 


DS 


Fig. 1. Platycephalus chauliodous, new species, AMS 
1.20231-007, holotype, 304 mm SL, dorsal view, from 
off Carnac I., Western Australia. 
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Table 2.— Proportional measurements of Platyceph- 
alus chauliodous expressed in thousandths of standard 
length. 


Paratypes 
Character Holotype Range Mean 

Standard length 

(mm) 304.0 66.0-453.0 257.2 
Head length 319.1 300.0-333.3 316.2 
Snout length 92.4 88.5-110.4 101.0 
Orbit diameter 

(greatest) 34.2 31.6-68.2 43.8 
Interorbital width 

(least) 47.0 31.8-50.4 43.7 
First dorsal spine 

length 5.9 4.6-36.4 15.1 
Second dorsal spine 

length 95.4 88.7-136.4 113.6 


caniniform teeth, inner row slightly en- 
larged, and one or two strong canines on 
each side of symphysis. Dentary with a row 
of large canines posteriorly, decreasing in 
size to small caniniform teeth at front of 
jaw. Vomer crescent-shaped, with one or 
two stout canines distally, a row of small 
canines crossing the head. Palatines with 
five or six large canines. Posterior nostril 
tubular, anterior nostril tubular with an 
elongate fleshy flap on posterior margin. Eye 
small and round. Umbraculum large, with 


a lobate margin. Pored lateral line scales 
with a single pore to exterior (Fig. 2). 

Color in alcohol. —From the holotype ex- 
cept where indicated otherwise. Dorsum 
yellowish, with scattered, irregularly-shaped 
dark spots numerous on head, less abundant 
posteriorly. Top of head with numerous 
whitish spots, and some extending poste- 
riorly on body in USNM 307398 (Fig. 3). 
Dorsal fin with alternating light and dark 
bands on anterior 3-4 spines, membranes 
hyaline. Fin rays of second dorsal-fin with 
light and dark bands, membranes hyaline. 
Upper pectoral-fin rays with series of small 
light spots that form seven or eight vertical 
bands, membranes hyaline. Pelvic and cau- 
dal fins with a series of dark blotches on 
rays, membranes hyaline. 

Color of freshly frozen specimen. —The 
following description, provided by Dr. J. 
Barry Hutchins, was taken from WAM 
P24172-001, as it thawed from being freshly 
frozen. ““Base red-brown with dark spots on 
head and back. Sides yellow-brown, with 
dark brown spots, ventral surface white. 
Dorsal fin hyaline with rays and spines spot- 
ted brownish-pink. Anal fin white with rays 
spotted orange. Pectoral rays spotted red- 
brown superiorly, inferiorly orange-brown. 
Ventrals orange-brown with faint brown- 


Table 3.—Comparison of selected meristic characters in eleven species of Platycephalus. Means are shown in 


parentheses. 
Species Pored lateral line scales Gill rakers Dorsal-fin rays Anal-fin rays 
P. arenarius 69-83 3-4+ 9-12 13 13 
P. bassensis 71-82 4-5+ 13-15 14 14 
P. caeruleopunctatus 83-91 4—6+ 13-17 14 14 
P. chauliodous 59-65 (63) 2+9-10 14 13 
P. endrachtensis 67-81 1-2+6-9 13 13 
P. fuscus 72-78 2-3+7-10 13 13 
P. indicus* 62-69 (65) 2-3+6-9 13 13 
P. laevigatus 81-92 2+7-8 14 14-15 
P. longispinis 70-82 5-7+ 14-19 14 14 
P. marmoratus 64-70 (66) 2+7-9 13 13 
P. speculator 80-93 3-4+ 10-12 14 14 


* The status of P. indicus (Linnaeus, 1758) in Australian waters is unclear and data presented for that species 
are taken from Matsubara & Ochiai (1955). 
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Fig. 2. Pored lateral line scale from Platycephalus chauliodous, AMNH 48856, paratype, 216 mm SL, 20th 
scale behind head, right side, scale 5.2 mm in length. Abbreviation: P-pore opening to exterior. 


Fig. 3. Platycephalus chauliodous, USNM 307398, paratype, 77 mm SL, dorsal view. 
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green cross bars (approximately 8-9). Cau- 
dal-fin rays red-brown, hyaline connections. 
Cheeks ventrally bright yellow.” 
Distribution. —Infrequently taken at shal- 
low coastal reefs from just north of Rottnest 
Island to Cape Freycinet, southern Western 
Australia (Hutchins & Swainston 1985). 
Etymology. —The specific name chaulio- 
dous, from the Greek, in reference to the 
prominent canine teeth. 
Remarks.—Comparison of P. chaulio- 
dous with the other ten species of Platyceph- 
alus is shown in Table 3. Although there is 
an overlap in number of pored lateral line 
scales with P. marmoratus and P. indicus, 
P. chauliodous, with a mean count of 63 has 
the lowest number of scales. It is the only 
member of the genus which usually has one 
fewer anal-fin rays than dorsal-fin rays. Oc- 
casional specimens may have one fin ray 
more or less than the usual number for that 
species but these are exceptional. Also, no 
other Platycephalus has large canine teeth 
positioned along the jaws (P. indicus has 
slightly enlarged teeth at the symphysis of 
the jaws). In life, the orange-red color of the 
dorsum is unique in the genus to P. chau- 
liodous. Juvenile stages of P. marmoratus 
may have a brownish dorsum marbled with 
white but no reddish color is present. 
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Appendix 1 
Material of Other Species Examined 


Neoplatycephalus aurimaculatus (Knapp, 1987): 
NMV 1404, 1 (290 mm), Tasmania, Bass Strait, 3 Feb 
1981. AMS I.26328-001, 1 (333), Victoria, Bass Strait. 
NMV A3733, 2 (215-232), Victoria, Port Phillip Bay, 
30 Mar 1971. USNM 280181, 1 (318), Bass Strait, Feb 
1981. Neoplatycephalus conatus (Waite & McCulloch, 
1915): AMS I.18710-007, 2 (160-174), Western Aus- 
tralia, off Point Culver, Feb 1976. AMS I.12393-94, 2 
(226-236), South Australia, Investigator Strait. AMS 
1.13649, 1 (247), Great Australian Bight, west from 
meridian of Eucla, March 1912. AMS 1.13650, 1 (268), 
same data as AMS I.13649. AMS I.12343, 1 (178), 
South Australia, Great Australian Bight. Neoplatyceph- 
alus richardsoni (Castelnau, 1872): AMS IB.507, 1 (442), 
Tasmania, Wineglass Bay. AMS IB.21166, 1 (248), 
Victoria, Lakes Entrance. NMV A1347, 1 (247), Tas- 
mania, Bass Strait, 4 Nov 1980. Platycephalus aren- 
arius Ramsey & Ogilby, 1886: AMS E.1581, 6 (81- 
102), Queensland, 22 mi SW Double Island point, 29 
Jun 1910. AMS E.1581, 6 (81-102), Queensland, 22 
miSW Double Island point, 29 Jun 1910. AMS 1.11033, 
2 (189-225), Queensland, Wide Bay. WAM P25354- 
043, 1 (290), Western Australia, Monte Bello Islands, 
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Apr 1975. Platycephalus bassensis Cuvier, in Cuvier 
& Valenciennes, 1829: NMV 11176, 1 (248), New South 
Wales, Port Jackson, 1864. AMS A.1342, 1 (230), Tas- 
mania, Bass Strait, 3 Nov 1980. CAS 52596, 2 (202- 
223), South Australia, off Port Lincoln, 31 Dec 1982. 
AMS E.4600, 2 (318-328), Bass Strait between Gabo 
I. and Flinders I. Platycephalus caeruleopunctatus 
McCulloch, 1922: AMS I.15207-9, 3 (221-252), New 
South Wales, Shoalhaven R., 23 Nov 1913. AMS 
1.15204-6, 3 (175-288), New South Wales, Lake Illa- 
wara, 3 Nov 1913. AMS I. 20720-002, 1 (308), New 
South Wales, NW Solitary I., 30 Jun 1978. AMS 
1.10655, 1 (275), Lord Howe I. Platycephalus endrach- 
tensis Quoy & Gaimard, 1825: AMS I.20751-005, 1 
(382), Queensland, Lizard I., 8 Feb 1979. NIM 
S.10166-001, 1 (114), Northern Territory, Shoal Bay, 
7 Aug 1974. NTM S.10169-002, 2 (83-103), Northern 
Territory, Shoal Bay, 16 Aug 1972. USNM 306476, 8 
(195-297), Queensland, Gulf of Carpenteria, 4 Jun 
1979. Platycephalus fuscus Cuvier, in Cuvier & Valen- 
ciennes, 1829: AMS I.20538-001, 2 (203-225), New 
South Wales, Sydney harbour, 27 Apr 1977. AMS 
1.16475-001, 1 (234), New South Wales, Smith Lake, 
21-26 May 1972. CAS-SU 13045, 1 (293), Queens- 
land, Brisbane R. AMS I.21282-007, 2 (205-214), 
Queensland, near Halftide, 28 Sept 1979. CAS-SU 
20956, 2 (290-295), New South Wales, Port Jackson. 
Platycephalus laevigatus Cuvier, in Cuvier & Valen- 
ciennes, 1829: AMS I.7543-4, 2 (271-277), Victoria, 
Melbourne Market, Nov 1905. ZMB 5353, 1 (190), 
South Australia, Adelaide. SMNS 2245, 2326, 3 (305- 
355), Victoria, Melbourne, Hobson Bay, 1877. AMS 
1.19676-001-2, 2 (384-395), New South Wales, Mer- 
imbula Bay, 18 Mar 1976. Platycephalus longispinis 
Macleay, 1884: AMS I.20194-015, 6 (162-240), South 
Australia, Investigator Strait, 14 Mar 1978. AMS 
1.19832-001, 2 (193-210), New South Wales, off Whale 
Beach, 10 Oct 1976. ANSP 98673, Queensland, off 
Point Lookout, 29 Oct 1951. Platycephalus marmor- 
atus Stead, 1908: WAM P2745-001, 2 (268-335), 
Western Australia, off Rottnest I., 30 Dec 1981. WAM 
P22098-001, 1 (255), Western Australia, Cape Cuvier, 
29 Jul 1972. AMS I.18756-001, 1 (330), New South 
Wales, off Broken Bay. AMS 20870-001, 1 (155), New 
South Wales, Bondi Beach near Sydney, 30 Oct 1977. 
AMS 1.3608, 1 (218), Tasmania, Flinders I., Feb 1914. 
Platycephalus speculator Klunzinger, 1872: SMNS 
1570, 1 (259), Victoria, Hobson Bay, 1868. CSIRO 
C4296, 1 (269), Western Australia, Cheynes Beach, 25 
Mar 1974. WAM P22220-001, 1 (251), Western Aus- 
tralia, Pallinup, Marlboro Point. AMS I.16354-001, 1 
(280), Western Australia, King George’s Sound. AMS 
IB.2701, 1 (145), Western Australia, Starvation Boat 
Harbour. AMS I.20180-048, 5 (29-160), South Aus- 
tralia, Kangaroo I. 
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ON PARACALOCARIS SAGAMIENSIS, A NEW 
GENUS AND SPECIES FROM JAPAN 
(DECAPODA: THALASSINIDEA: AXIIDAE) 


Katsushi Sakai 


Abstract.—A new genus and species of the family Axiidae, Paracalocaris 
sagamiensis, collected from Sagami Bay, Japan, and previously reported as 
Calocaris (Calocaris) granulosa Grebenyuk, is described. P. sagamiensis cannot 
be placed in either Calocaris or Lophaxius based on the eye, as it is triangular 
with dorsally upraised, unpigmented cornea, on the unarmed anterolateral 
margin of the carapace, and on the 2-segmented pleopod 1, with the distal 
segment distally trilobed. Calocaris (Calocaris) granulosa is transferred to the 
new genus, and along with P. sagamiensis, placed in the family Axiidae. 


From among the material of deep-sea 
Decapoda Crustacea collected in crab traps 
by H. Ikeda of Hayama Municipal Muse- 
um, Japan, a most interesting axiid speci- 
men was kindly sent to me for study. This 
specimen, though closely related to Calo- 
caris (Calocaris) granulosa Grebenyuk, from 
Alaska, differs in various points, and is de- 
scribed as Paracalocaris sagamiensis new 
genus and species. Calocaris (Calocaris) 
granulosa is transferred to the new genus, 
and along with P. sagamiensis, placed in the 
family Axiidae. 

The following abbreviations are used in 
this paper; CL, carapace length including 
rostrum; TL, total length of body; USNM, 
National Museum of Natural History, 
Smithsonian Institution, Washington, D.C.; 
SMF, Forschungsinstitut Senckenberg, 
Frankfurt am Main, W. Germany. 


Family Axiidae Huxley, 1878 
Paracalocaris, new genus 


Diagnosis. —Hermaphroditic. Carapace 
with anterolateral margin unarmed; post- 
cervical carina entire. Rostrum elongate, at 
distinctly lower level than anterior cara- 
pace; rostral margins armed. Median carina 
entire; submedian carina absent; lateral ca- 


rina extending only short distance posterior 
to rostrum, armed with one or two spines. 
Eyestalk not mesially contiguous; cornea 
unpigmented, upraised or not. Antennal 
acicle short, situated mesial to dorsodistal 
spine of segment 2. Maxillipeds 1-3 with 
exopods and epipods; small podobranch on 
maxilliped 2; large podobranch on maxil- 
liped 3. 

Pereopods lacking exopods; epipods on 
pereopods 1-4; large podobranch on pereo- 
pods 1-3; pleurobranchs absent. Pereopod 
1 with chelae subequal; anterior margin of 
palm armed. Pereopod 2 chelate. 

Pleopod 1 2-segmented, distal segment 
expanded, distally trilobed, with patch of 
hooks on mesiodistal lobe. Pleopod 2 with 
endopod lacking distal portion, slender ap- 
pendix masculina of single article, with ap- 
pendix interna articulating at its base. 

Telson longer than wide, with two dorsal 
rows of non-articulating spines. Uropodal 
exopod with transverse suture. 

Etymology.—The generic name is de- 
rived from the Greek “‘para,”’ a prefix mean- 
ing “near,” plus the generic name “Calo- 
caris.”’ Gender: feminine. 

Type species. —Paracalocaris sagamien- 
Sis, New species. 

Species included. —Paracalocaris saga- 
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miensis, new species, and Calocaris (Calo- 
caris) granulosa Grebenyuk, 1975. 

Remarks. —The present new genus Para- 
calocaris is similar to Calocaris Bell, 1853, 
and Lophaxius Kensley, 1989, in being her- 
maphroditic, and having a post-cervical ca- 
rina on the carapace; the pleopod 2 with a 
slender appendix masculina and a free ap- 
pendix interna (Fig. 5D); and lacking pleu- 
robranchs on thoracic somites 2-4. How- 
ever, Paracalocaris differs in several 
characters from Calocaris and Lophaxius. 
In Calocaris, as exemplified by its type spe- 
cies, C. macandreae Bell, 1853, the antero- 
lateral margin of the carapace has a spine; 
the eyes are mesially contiguous; the anten- 
nal acicle is reduced; the maxilliped 2 bears 
a reduced podobranch with a few gill fila- 
ments; and pleopod 1 (Fig. 5C) consists of 
two segments, the distal segment being ex- 
panded in the form of a lobe, and with a 
patch of hooks on small mid-terminal mar- 
gin. In Paracalocaris, the anterolateral mar- 
gin of the carapace is unarmed; the eyes are 
not mesially contiguous; the antennal acicle 
is short; the maxilliped 2 has a large pod- 
obranch; and the pleopod | is made of two 
segments, the distal segment being expand- 
ed, trilobed, and with patch of hooks on 
mesial lobe (Fig. 5A). In Lophaxius the eyes 
are not mesially contiguous; the antennal 
acicle is short; and the maxilliped 2 has a 
large podobranch (Kensley 1989:962), as in 
Paracalocaris. However, Lophaxius differs 
from Paracalocaris and Calocaris, in that 
the anterolateral margin of the carapace has 
a spine; the pereopod 2 is subchelate; and 
the pleopod | consists of two segments, the 
distal segment being spatulate with a small 
mesial patch of hooks (Kensley 1989:962). 

Grebenyuk’s species, Calocaris (Calocar- 
is) granulosa is also placed in Paracalocaris. 
This species has a small antennal acicle; the 
eyestalk is flattened, but the cornea is not 
upraised as P. sagamiensis; and pleopod 1 
is 2-segmented, the distal segment being 
distally trilobed (Grebenyuk 1975: figs. 1- 
5): 
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Paracalocaris is here treated under the 
family Axiidae following Sakai & de Saint 
Laurent (1989:11). 


Paracalocaris sagamiensis, new species 
Figs. 1-5 


Calocaris (Calocaris) granulosus. —Sakai, 
1987:300. 


Material examined. —1 2, holotype, TL = 
81 mm, CL = 31 mm, USNM 231420, off 
Ohiso, Sagami Bay, Japan, 250-280 m, crab 
trap, 3 Apr 1984; H. Ikeda, coll. 

Diagnosis. —Hermaphroditic. Rostrum 
styliform, with three marginal spines, mar- 
gins shortly extending posteriorly onto gas- 
tric region; lacking submedian carina, but 
with post-cervical carina on carapace. Eye 
triangular with obtuse tip, bearing upraised 
cornea without pigments. Pereopods | sub- 
equal, palm with dorsal row of prominent 
spines; pereopod 3 with propodus elongate, 
ventrolaterally without transverse rows of 
spines. Pleurobranchs absent. Pleopod 1 
composed of two segments, distal one dis- 
tally trilobed. 

Description. —Hermaphroditic, Rostrum 
(Fig. 1A, B) styliform, with three marginal 
spines; tip acute. Carapace compressed, with 
scattered rounded tubercles; anterolateral 
margin unarmed. Cervical groove dorsally 
distinct, ventrolaterally indistinct. Gastric 
region anteriorly arched to rostrum, lateral 
carina short, with strong spine, anteriorly 
continuous with lateral margin of rostrum; 
submedian carina absent; median carina ex- 
tending from base of rostrum to posterior 
margin of carapace, armed with median tu- 
bercles. 

Eye peduncles (Fig. 1C) small, thick, less 
than one-fourth length of rostrum, distally 
triangular with obtuse tip; cornea small, 
poorly defined, not pigmented, upraised. 
Antennular peduncle slightly shorter than 
rostrum; segment | as long as segments 2 
and 3 combined, its dorsal surface medially 
concave in proximal half to accommodate 
eye; dorsolateral flagellum 23 mm long, 
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Fig. 1. Paracalocaris sagamiensis, new species, °, holotype. A, carapace and cephalic appendages, dorsal 
view; B, anterior carapace, lateral view; C, antennule, antenna, and eyestalk, lateral view; D, abdomen and tail- 
fan, lateral view. Scales equal 1 mm. 
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ventromesial flagellum 34 mm long. Anten- 
nal peduncle overreaching antennular pe- 
duncle by segment 5; segment | unarmed; 
dorsodistal spine of segment 2 well devel- 
oped, directed anteriorly, extending to about 
proximal third of segment 4; antennal acicle 
small, distinctly shorter than, and situated 
mesial to dorsodistal spine of segment 2; 
ventrodistal spine of segment 3 short; seg- 
ment 4 about as long as segment 2, twice 
length of segment 5, flagellum measuring 63 
mm. 

Mandible with 3-segmented palp. Max- 
illular palp (Fig. 2A) 2-segmented, distal 
segment about as long as proximal one, 
proximally sinuous with two terminal setae. 
Maxilla with long posterior flagellum on 
scaphognathite (Fig. 2B); palp distally ta- 
pering, curved mesially. Maxilliped | (Fig. 
2C) with 2-segmented palp extending to lev- 
el of distal margin of endite; distal process 
of exopod consisting of two subequal seg- 
ments. Maxilliped 2 with proximal segment 
and flagellum on exopod; epipod leaf-like, 
with simple rudimentary podobranch and 
arthrobranch lacking gill-filaments. Maxil- 
liped 3 (Fig. 4D, E) with coxa unarmed; 
basis with mesial denticle; ischium with 
denticulate crest on mesial margin widely 
separated by broad concavity from poste- 
rior margin with three well-spaced denti- 
cles; merus slightly shorter than ischium, 
with 3—4 teeth on posterior margin, distal 
one very distinct, others small; carpus about 
¥4 length of merus, with ventrodistal spine; 
propodus about % length of carpus, dac- 
tylus about % length of propodus. 

Pereopods | subequal, chelae vertically 
positioned. 

Left, larger cheliped (Fig. 3A) with coxa 
(not figured) provided with two spines on 
posteromesial surface, and with seven den- 
ticles on lateral margin. Basis (not figured) 
with obtuse spine on mesial margin. Ischi- 
um with three sharp spines on posterior 
margin. Merus about 2.3 times as long as 
broad; anterior margin with two sharp sub- 
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distal spines and four tubercles; ventral 
margin with four sharp equidistant spines, 
and outer surface with sharp distal spine 
near articulation. Carpus triangular, less than 
half length of merus, armed with three sharp 
proximal and two small distal spines on 
dorsal margin. Chela about 3.5 times as long 
as carpus; palm about as long as wide, in- 
creasing in width distally; anterior margin 
with four sharp distally directed spines, and 
obtuse spine proximally; posterior surface 
with proximally broad but distally narrow 
carina along entire length of surface, bearing 
lateral row of six distinct, outwardly di- 
rected spines and mesial row of nine den- 
ticles on proximal third; lateral and mesial 
surfaces provided with granules with tuft of 
setae. Dactyl about 1.3 times as long as palm; 
cutting edge largely gaping proximally with 
a broad tooth in midlength, and armed with 
row of obtuse denticles on distal half; lateral 
and mesial surfaces medially carinate. Cut- 
ting edge of fixed finger largely convex and 
denticulate. 

Right, smaller cheliped (Fig. 3B), similar 
to, but less wide and more denticulate than 
left. Coxa and basis as in larger cheliped. 
Ischium armed with five sharp spines on 
posterior margin. Merus smaller than that 
of larger cheliped, about 2.3 times as long 
as broad; anterior margin armed with two 
sharp subterminal spines, posterior margin 
with row of nine sharp spines, and lateral 
surface with sharp distal spine near articu- 
lation. Carpus less than half length of merus; 
anterior margin with four spines, middle 
two the largest. Chela more than three times 
as long as carpus; palm less wide than that 
of left cheliped, with six sharp spines di- 
rected anteriorly; posterior surface showing 
distinct carina as in larger cheliped, carina 
triangular on proximal third, laterally with 
nine distinct tubercles or spines, and me- 
sially with 12 tubercles, becoming narrow 
in distal 73; lateral and mesial surfaces fur- 
nished with granules, each having tuft of 
setae. Dactyl about 1.3 times as long as palm; 
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Fig. 2. Paracalocaris sagamiensis, new species, °, holotype. A, maxillule, external face; B, maxilla, external 
face; C, 1st maxilliped, internal face; D, epipod and podobranch of 2nd pereopod. Scales equal 1 mm. 


cutting edge largely gaping proximally, with Pereopod 2 with coxa having proximal 
broad tooth at about midlength, concave spine on each posteromesial and anterome- 
with row of denticles on distal half. Fixed  sial surfaces, and with group of seven den- 
finger similar to that of larger cheliped. ticles proximally on lateral margin. Basis 
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Fig. 3. Paracalocaris sagamiensis, new species, 2, holotype. A, 1st larger pereopod, left side; B, 1st smaller 
pereopod, right side; C, tail-fan, dorsal view. Scales equal 1 mm. 
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Fig. 4. Paracalocaris sagamiensis, new species, ?, holotype. A, 2nd pereopod, right side; B, 3rd pereopod, 


right side; C, 4th pereopod, right side; D, 3rd maxilliped, interior face; E, 3rd maxilliped, mesial view. Scales 
equal 1 mm. 
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Fig. 5. 


A, B, Paracalocaris sagamiensis, new species, 2, holotype: A, 1st left pleopod, anterior view; B, 2nd 


right pleopod, mesial view. C, D, Calocaris macandreae Bell, 2, SMF 12810, from North Sea (58°10.2'N, 
05°32'6E-58°11.7'N, 05°29.9’E, 98 m): C, Ist left pleopod, anterior view; D, 2nd pleopod, anterior view. Scales 


equal 1 mm. 


unarmed, ischium (Fig. 4A) with two pos- 
terior spines. Merus about four times length 
of ischium, with two posterior spines on 
proximal half. Carpus about half length of 
merus, unarmed. Chela about 1.5 times as 
long as carpus; cutting edges of dactylus and 
fixed finger armed with fine distally directed 
spines. Pereopod 3 with coxa having genital 
pore, and with proximal spine on anterome- 
sial surface of left side, but unarmed on right 


side, and with group of five denticles prox- 
imally on lateral margin. Basis unarmed. 
Ischium (Fig. 4B) slender, unarmed. Merus 
about four times as long as ischium, un- 
armed. Carpus about % length of merus. 
Propodus about twice as long as carpus, 
ventrolaterally with row of tufts of setae. 
Pereopod 4 with coxa having two spines on 
anteromesial margin. Basis and ischium un- 
armed. Merus (Fig. 4C) elongate, distinctly 


38 PROCEEDINGS OF THE BIOLOGICAL SOCIETY OF WASHINGTON 


Table 1.—Branchial formula of Paracalocaris sagamiensis, new species (r = rudimentary, having no gill- 


filaments). 
Maxillipeds Pereopods 
1 2 3 1 2 3 4 5 
Epipods 1 1 1 1 1 1 1 — 
Podobranchs _ r 1 1 1 1 = — 
Arthrobranchs —_ r 2 2 2 2 2 = 
Pleurobranchs — — — — — — — = 


shorter than that of pereopod 3. Carpus 
about half length of merus. Propodus more 
than 1.5 times as long as merus, ventrolater- 
ally with row of tufts of setae. Pereopod 5 
with coxa having genital pore, unarmed. Gill 
filaments simple and small in number (Fig. 
2D). 

Abdomen (Fig. 1D) unarmed; length ratio 
of abdominal somites 1-6 to abdominal so- 
mite 27as follows? 0:72 1: te ele 1a 2 
Pleuron | narrow, ventral margin obtuse, 
pleura 2-5 broad, ventrally truncate. Pleo- 
pod | (Fig. 5A) 2-segmented; distal segment 
about half length of proximal one, distally 
trilobed, middle lobe larger than lateral ones. 
Pleopod 2-5 (Fig. 5B) narrow, and bira- 
mous; endopod 2-segmented with free ap- 
pendix interna, distal segment sickle-shaped, 
and about 1.5 times as long as proximal 
segment; exopod multiarticulate. 

Telson (Fig. 3C) about 1.6 times as long 
as broad, about 1.3 times as long as abdom- 
inal somite 6, not quite reaching level of 
posterior margin of uropodal endopod; lat- 
eral margin slightly convex proximally with 
spine at anterior third, and with four well- 
spaced denticles on posterior 74; posterior 
margin semicircular, unarmed; dorsal sur- 
face with transverse tuft of setae at about 
anterior third, and diagonal row of 8-9 den- 
ticles on each side extending posteriorly near 
posterolateral angle. Uropodal exopod 
broad; lateral margin largely convex; dorsal 
surface with smooth outer and inner ribs, 
and row of few tubercles each having setae 
directed parallel to lateral margin; distal 
transverse suture with few denticles. Uro- 


podal endopod broad; outer margin un- 
armed; dorsal surface with smooth mid-rib, 
and few tubercles on outer half. 

Remarks. —The present new species from 
Sagami Bay is similar to Paracalocaris gran- 
ulosa (Grebenyuk, 1975) from Alaska, in 
being hermaphroditic, having short anten- 
nal acicles, the post-cervical carina on the 
carapace, and the shape of the tail fan and 
lst pereopod, but differs in other details. 

In P. sagamiensis, the rostrum is styli- 
form with three marginal spines; the eye is 
less than one-fourth the length of the ros- 
trum, and the cornea is upraised to form a 
rounded, dorsolateral protrusion; the an- 
tennular peduncle is slightly shorter than 
the rostrum, and its proximal segment is 
unarmed; the abdominal somite 6 is lon- 
gitudinally furnished with two rows of 4—5 
tufts of setae; the telson is slightly shorter 
than the uropod, armed with an anterior 
spine and four denticles on the lateral mar- 
gin, and with a semicircular posterior mar- 
gin; and the uropodal exopod is unarmed 
on the lateral margin. In pereopod 1, the 
ischium is provided with three (larger che- 
liped) or seven (smaller cheliped) spines on 
the posterior margin, the merus with four 
(larger cheliped) or nine (smaller cheliped) 
spines on the posterior margin, and the palm 
with 5—6 spines on the anterior margin. 

In P. granulosa, the rostrum is an elongate 
triangle with one marginal spine; the eye is 
elongate and one-third the length of the ros- 
trum, with the cornea not upraised; the an- 
tennular peduncle overreaches the rostrum 
by the distal half of the terminal segment, 
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the proximal segment is armed with three 
denticles; the abdominal segment 6 is dor- 
sally provided with two rows of six tufts of 
setae (Grebenyuk 1975: fig. 1-8); the telson 
is slightly longer than the uropod, armed 
with three denticles on the lateral margin, 
and is slightly concave on the posterior mar- 
gin; and, the uropodal exopod is armed with 
three spines on the outer margin. In pereo- 
pod 1 the ischium is furnished with two 
spines on the posterior margin, the merus 
with seven spines on the posterior margin, 
and the palm with a row of four spines on 
the anterior margin (Grebenyuk 1975:299). 
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PONTONIINE SHRIMPS 
(DECAPODA: CARIDEA: PALAEMONIDAE) OF THE 
NORTHWEST ATLANTIC. II. PERICLIMENES PATAE, 
NEW SPECIES, A GORGONIAN ASSOCIATE FROM 
SHALLOW REEF AREAS OFF THE TURKS AND 
CAICOS ISLANDS AND FLORIDA KEYS 


Richard W. Heard and Stephen Spotte 


Abstract. —Periclimenes patae, a small pontoniine shrimp associated with 
shallow-water gorgonians, occurs at depths of usually less than 12 m on the 
fringing reef off Pine Cay in the Turks and Caicos Islands and off Looe Key 
in the Florida Keys. This new species appears to be most closely related to P. 
iridescens Lebour, 1949, described originally from Bermuda. Periclimenes patae 
can be separated from the holotype of P. iridescens by fewer rostral teeth, 
second pereopods equal or nearly equal in size, chelae of second pereopods 
lacking distinct teeth, dactyls of pereopods 3-5 entire (not bifid), and a nearly 
transparent body in life. There is confusion over the previous northwestern 
Atlantic records for P. iridescens from Venezuela, Colombia, Curacao, Gulf of 
Mexico, and east coast of the United States. Our observations and research 
indicate the existence of at least three additional undescribed species within 


the “iridescens” complex from the western North Atlantic. 


This report is the second in a series de- 
voted to the taxonomy, distribution, and 
ecology of shrimps belonging to the palae- 
monid subfamily Pontoniinae. The first re- 
port (Heard 1986) dealt with the taxonomy 
of the genus Neopontonides Holthuis, 1951. 

During April 1988, an undescribed spe- 
cies of Periclimenes Costa, was discovered 
living on gorgonians along the shallow (1- 
12 m) areas of the fringing reef off Pine Cay, 
Turks and Caicos Islands (British West In- 
dies). Additional specimens of this species, 
which were collected off Looe Key in the 
Florida Keys, were made available to us 
through the courtesy of Brian Kensley of the 
National Museum of Natural History. The 
new species, which most closely resembles 
P. iridescens Lebour, 1949, is described in 
this report. 

The holotype and part of the paratype 
series are in the collections of the National 
Museum of Natural History (USNM). Oth- 


er paratypes have been deposited in the col- 
lections of the British Museum (BMNH), 
Gulf Coast Research Laboratory Museum 
(GCRL), and Los Angeles County Museum 
(LACM). Additional specimens have been 
deposited in the collections of the USNM, 
and the Marine Environmental Sciences 
Consortium Museum (MESC), Dauphin Is- 
land, Alabama. Additional non-type ma- 
terial has been deposited in the National 
Museum of Natural History (USNM 
252164). The abbreviation CL stands for 
carapace length, which was measured from 
the tip of the rostrum to the posterodorsal 
margin of the carapace. 


Periclimenes patae, new species 
Figs. 1-4 


Material examined. —Fringing reef 
northwest of Pine Cay, Turks and Caicos 
Islands, British West Indies (near 21°53’N, 
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072°05'W): Holotype 2 (ovigerous, CL 3.8 
mm), USNM 252162, on gorgonian, depth 
3-4 m, J. A. McLelland (coll.), 18 Nov 
1989.—Paratypes: 12 2 (ovigerous, CL 3.3- 
4.2 mm), 12 6 (CL 2.6-3.2 mm), USNM 
252163, same collection data as holotype. — 
5 2 (ovigerous), 2 2, GCRL 1139, same col- 
lection data as holotype.—2 2 (ovigerous), 
2 6, BMNH 1990:28:4, on gorgonians, depth 
3-4 m, J. A. McLelland (coll.), 17 Nov 
1989.--3 2 (2 ovigerous), 1 6, LACM 88- 
124.1, on gorgonians, depth 7-8 m, J. A. 
McLelland (coll.), 16 Nov 1989.—8 2 (3 
Ovigerous), 5 6, MESC 6179-10589, on gor- 
gonians, depth 9-10 m, J. A. McLelland 
(coll.), 19 Nov 1989.—1 2 (CL 4.0 mm), 
illustrated and in collection of RWH, on 
gorgonian, depth 9-10 m, R. W. Heard 
(coll.), 12 Apr 1989.—1 @ (ovigerous), in 
collection of RWH, from the gorgonian 
Pseudopterogorgia americana (Gmelin), 
depth 12 m, S. Spotte/P. M. Bubucis (coll.), 
14 Apr 1989.—3 2 (2 ovigerous), 4 6, GCRL 
1140, on gorgonians, depth 4-5 m, J. A. 
McLelland (coll.), 10 Nov 1989. 

Looe Key, Florida Keys, Florida: 3 2 
(ovigerous), 2 6, USNM 252161, poison sta- 
tion #24, upper spur and groove, vertical 
buttress wall (gorgonians present), 5-6 m, 
B. Kensley and M. Schotte (coll.), 27 Jan 
1983. 

Diagnosis. —Small (CL 2.2—4.2 mm), 
transparent in life. Rostrum nearly straight 
or curved slightly upward at tip, reaching 
anteriorly to midregion of second segment 
of antennular peduncle; 3-6 dorsal teeth, 
usually 4 in males and 5 in females; often 
1, rarely 2, small vestigial anteroventral teeth 
on larger specimens. Carapace with well de- 
veloped antennal and hepatic spines, but 
without postorbital ridge, other spines, or 
ornamentation. Abdominal pleura broadly 
rounded; sixth abdominal somite twice as 
long as fifth. Posterior tip of telson having 
mesial spines *%4 length of intermediate 
spines. Cornea of eye as broad as eyestalk, 
constricted at junction with eyestalk; acces- 
sory pigment spot and associated ommatid- 
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la present on dorsoproximal margin of cor- 
nea. Pereopods 2 equal or subequal in size 
and development, chelae lacking distinct 
teeth. Pereopods 3-5 with dactyls entire (not 
bifid or biunguiculate), propodi having sin- 
gle spine-like seta on distoflexor margin, 
propodus of pereopod 5 with single row of 
comb setae on distal margin. Eggs, depend- 
ing on stage of development, with maxi- 
mum diameter of 0.5 (undeveloped) to 0.7 
mm (hatching stage). Ovigerous females with 
10-35 eggs. 

Description. —Female: Rostrum (Figs. 1, 
4e-h) nearly straight or slightly curved up- 
ward at tip, reaching anteriorly to midregion 
of second segment of antennular peduncle; 
dorsal surface with 4—6 spines interspersed 
with setae; second spine on carapace usually 
even with, or anterior to, orbital margin; 
posterior tooth distinctly behind orbital 
margin; ventral surface with several setae 
in mid-region, occasionally armed with sin- 
gle, small, vestigial tooth near tip, weakly 
developed lateral carinae present posteri- 
orly. Antennal spine weakly buttressed, well 
developed, acute, attenuated. Hepatic spine 
well developed, slightly larger, more robust, 
and less attenuated than antennal spine. 
Carapace without postorbital ridge, or other 
ornamentation or spines. Abdominal pleura 
broadly rounded; sixth abdominal somite 
twice as long as fifth but same length as 
telson, as measured along mid-dorsal sur- 
face. Telson (Fig. 31) with 2 pairs of dor- 
solateral spines, anterior pair distal to mid- 
length of segment, posterior pair closer to 
anterior pair than to end of telson; 3 pairs 
of apical spines present, lateral spines short, 
medial (setose) spines three-fourths length 
of intermediate spines; minute, acute pro- 
cess at apex between medial spines. 

Cornea of eye as broad as eyestalk, con- 
stricted at junction with eyestalk; accessory 
pigment spot and associated ommatidia 
present on dorsoproximal margin of cornea. 
Antennular peduncle with sharp, slender 
stylocerite not extending to midline of basal 
segment; distolateral margin of basal seg- 
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Fig. 1. 
and pereopods 3-5 not shown. Scale equals 1.0 mm. 


ment with single spine; combined length of 
second and third segments shorter than bas- 
al segment. Lateral antennular flagellum 
with two branches fused for approximately 
five joints; extended part of shorter branch 
consisting of approximately three joints and 
shorter than fused portion; 6—10 small clus- 
ters of aesthetascs present. Antennal scale 
overreaching antennular peduncle, length '4 
greater than width, lateral margin nearly 
straight, distolateral spine not extending to 
anteromesial angle of blade. Antennal pe- 
duncle extending past midpoint of blade; 
basal segment with lateral spine. 

Mandible lacking palp, incisor process 
ending in 4 distinct teeth, molar process 
dentate with numerous small spine setae; 
distal tooth of incisor distinctly larger than 
the rest. Maxilla 1 with upper endite (laci- 
nia) bearing 5—6 stout apical spine setae in- 
terspersed with, or distal to, 8-10 smaller, 
narrower apical and subapical setae; endite 
with 4 marginal subapical setae on either 
side; surface of endite with 3 setae near mid- 
point. Maxilla 2 with endite entire. Maxil- 
liped 1 with well developed exopodal fla- 
gellum bearing 3-4 terminal plumose setae; 
weakly bilobed epipod present; palp slender 
and lacking setae. Maxilliped 2 with well 
developed exopod extending to penultimate 
segment of endopod and bearing 2 terminal 
setae. Maxilliped 3 with ischio-merus in- 


Periclimenes patae, new species, lateral view of holotype (ovigerous female). Right antennule, antenna, 


completely fused, fused to basis; exopod well 
developed bearing 3-4 terminal plumose se- 
tae; exopod exclusive of setae extending 
nearly one-half length of endopod; arthro- 
branch absent. 

Pereopod | not extending to distal end of 
antennal scale; fingers weakly bifid and ap- 
proximately same length as palm; chela sub- 
equal to carpus in length; merus slightly 
longer than carpus. Pereopods 2 similar or 
occasionally dissimilar (one chela slightly 
more robust), both overreaching antennal 
scale by approximately length of fingers; fin- 
gers lacking teeth, having straight cutting 
edges, and equal in length to palm; carpus 
slightly shorter than chela, subequal to mer- 
us; ischium and merus equal in length. Pe- 
reopods 3—5 (Fig. 3c—f) nearly equal in size 
and shape, dactyls entire (not bifid), propodi 
with single spine on distal flexor margin. 
Pereopod 3 not extending to distal end of 
antennal scale; propodus 2.8 times length 
of dactyl and slightly more than twice length 
of carpus and ischium, with single distal 
spines on flexor margin; merus subequal in 
length to propodus. Pereopod 4 extending 
to distal end of second segment of anten- 
nular peduncle; propodus 2.8 times length 
of dactyl and slightly more than twice lengths 
of carpus and ischium; merus subequal in 
length to propodus. Pereopod 5 extending 
to proximal end of second segment of an- 
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Fig. 2. Periclimenes patae, new species. Mouth parts. a, mandible; b, maxilla 1; c, maxilla 2; d, maxilliped 
1; e, maxilliped 3; f, maxilliped 2 (setation omitted). Scale equals 0.5 mm. 


tennular peduncle; propodus and merus 
equal in length and 2.8 times length of dac- 
tyl; ischium 0.25 times longer than carpus; 
propodus with single row of comb setae on 
distolateral margin (Fig. 3f). 

Uropodal exopods extending beyond tel- 
son for 0.2 times their length; strong mov- 
able spine between distolateral tooth and 
blade; movable spine distinctly longer than 
distolateral spine (Fig. 3h). Ovigerous fe- 
males bearing 10-35 eggs. Eggs, depending 
on stage of development, range from 0.5 
(undeveloped) to 0.7 mm (hatching stage) 
in maximum length. 

Male. — Adults usually smaller (CL 2.2- 
3.2 mm), less robust, and with relatively 
larger pleopods than adult females. Ros- 
trum relatively smaller than in female, not 


reaching beyond basal segment of anten- 
nular peduncle; typically armed with 4 dor- 
sal teeth, less often with 5, and rarely 3 (Fig. 
4a—d). More (15-20) clusters of antennular 
aesthetascs on large adult males than on large 
adult females. Appendix masculina (Fig. 3g) 
armed with 2-3 weakly serrate, apical and 
subapical spine-like setae; 3—5 simple spine- 
like setae along inner margin, distal-most 
usually subapical. Resemblance is similar 
to females in other respects. 
Coloration.—The overall appearance of 
juveniles and adults in life is clear or trans- 
parent. The following description is of an 
adult ovigerous female. Pleopods clear. Pe- 
reopods clear except for a few patternless 
spots of aquamarine confined mainly to pe- 
reopods 2 and 5. Coxa and basis of all pereo- 
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Fig. 3. Periclimenes patae, new species. a—e, pereopods 1-5; f, enlargement of dactyl and distal part of 
pereopod 5; g, appendix interna and appendix masculina from adult male; h, left uropod; i, telson. Scales equal 


0.5 mm (a-e, h, i), and 0.1 mm (f, g). 


pods with pale orange spots, coxa of pereo- 
pod 4 with a few spots of aquamarine. 
Cornea black with translucent golden cover- 
ing, with dark reddish accessory pigment 
spot on proximal margin. Eyestalks with 
small, widely dispersed reddish orange spots 
mingled with fewer spots of pale orange. 
Suborbital area with squiggly aquamarine 
markings and intermingled spots of orange 
and aquamarine. Antennular peduncle tra- 
versed by two bands of pale orange, one 
slightly posterior to stylocerite, the other at 
posterior base of second antennular seg- 
ment. Outer and inner antennular flagella 
and antennal scale with a few small russet 
spots. Antennular flagella and carapace clear. 
Antennal flagellum with light reddish orange 
bands. 


Habitat. — Associated with the slimy sea 
plume (Pseudopterogorgia americana) and 
other gorgonians in depths of 1 to 12 m. 

Distribution. —Off Pine Cay, Turks and 
Caicos Islands (British West Indies) and off 
Looe Key, Florida Keys, Florida. 

Etymology.—The species is named for 
Patricia (Pat) Bubucis in recognition of her 
many contributions to our studies on the 
fauna of the Turks and Caicos Islands. 

Remarks. — Periclimenes patae appears to 
be most closely related to P. iridescens, a 
species originally described by Lebour 
(1949) from a single adult female netted off 
Bermuda over water 180-200 m deep. Since 
its original description, P. iridescens has been 
reported from the western North Atlantic 
off Venezuela (Holthuis 1951), Tobago 
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Fig. 4. Periclimenes patae, new species. Variation in the rostrums of adults. a—d, males; e—h, females. Scale 


equals 0.5 mm. 


(Chace 1972), Curacao (Criales 1980), Co- 
lombia (Criales 1984), Florida Gulf coast 
(Hopkins et al. 1977, Herbst et al. 1979, 
Williams 1984), and Cape Hatteras, North 
Carolina (Herbst et al. 1979, Williams 1984). 

Periclimenes patae can be distinguished 
from the holotype of P. iridescens by having 
fewer rostral teeth (3-6), second pereopods 
equal or nearly equal in size and develop- 
ment, chelae of second pereopods lacking 
distinct tooth or teeth, dactyls entire (not 
bifid) on pereopods 3-5, and pereopods 3- 
5 each with single spine seta on the disto- 
flexor margin of the propodus. Based on 
Lebour’s (1949) description and our reex- 
amination of the type specimen, P. irides- 


cens (Fig. Sa—f) is characterized by: (1) seven 
dorsal teeth on rostrum (Fig. 5a, b), (2) dis- 
tinctly unequal second pereopods, (3) a sin- 
gle rounded tooth on the dactyl of the major 
chela (Fig. 5d), (4) the dactyl of the major 
chela curving over and extending well be- 
yond the fixed finger (Fig. 5d), (5) pereopods 
3-5 having distinctly bifid dactyls (Fig. 5f), 
and (6) pereopods 3-5 each with 3 (Fig. 5f) 
or more sets of spine setae along distal third 
of propodal flexor margin. Additionally, Le- 
bour’s (1949) color notes suggest that P. ir- 
idescens 1s brightly “‘iridescent” in life. In 
contrast, P. patae is nearly transparent in 
life and does not appear iridescent. 

The possibility of one or more unde- 
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Fig. 5. Periclimenes iridescens (female holotype, BMNH). a, lateral view (right pereopods 3-5 and left 
pereopods 2 and 5 missing); b, lateral view of carapace; c, telson with enlargement of posterior tip; d, right 
pereopod 2 (major chela) with enlargement of tooth on dactyl; e, moveable spine on uropodal exopod; f, left 
pereopod 3, enlargement of dactyl and distal part of propodus. Scales equal 1.0 mm (a, b), 0.5 mm (¢, d, f), and 
0.2 mm (e). 
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scribed species within the “‘iridescens”’ 
complex was suggested by Herbst et al. 
(1979) and Criales (1980, 1984), who 
reported considerable variation in the spec- 
imens considered to be P. iridescens. Hol- 
thuis (1951) reported variation in the dactyls 
of the Venezuelan specimens that he as- 
signed to P. iridescens. Some of his speci- 
mens had pereopods 3—5 with dactyls entire; 
others were transitional between entire and 
distinctly bifid. His material, like the holo- 
type of P. iridescens, had distinctly dissim- 
ilar second pereopods, but the fingers of the 
major chelae, unlike those of the holotype, 
bore 2-3 teeth. 

We examined the holotype of P. irides- 
cens, the material examined by Holthuis 
(1951) and Herbst et al. (1979), and speci- 
mens from the Gulf of Mexico, Florida Keys, 
and deeper water off Pine Cay. In addition 
to P. iridescens and P. patae, we now believe 
that at least four closely related and unde- 
scribed species within the “‘iridescens”’ 
complex exist in the western North Atlantic. 
Descriptions of three of these new species 
are now in preparation. 


Acknowledgments 


Research was sponsored by the Oakleigh 
L. Thorne Foundation through a grant to 
Stephen Spotte. We thank Oakleigh B. 
Thorne, members and employees of the 
Meridian Club, and the Turks and Caicos 
government for support and encourage- 
ment. Patricia M. Bubucis, Roy R. Man- 
stan, and Cherie S. Heard helped in the field 
and provided other technical assistance. 
Jerry A. McLelland inked the illustrations 
and aided in the field collections. Fenner A. 
Chace (USNM), Michael M. Dardeau 
(MESC), and Gabriele H. Meyer (GCRL) 
made constructive comments on the manu- 
script. J. P. Ellis of the British Museum 
(Natural History) kindly arranged the loan 
of the holotype of P. iridescens. We thank 
Brian Kensley, Raymond B. Manning, and 


47 


Marilyn Schotte for the loan of material from 
the collections of the National Museum of 
Natural History. This is Contribution No. 
76 of Sea Research Foundation, No. 226 of 
Marine Sciences Institute, and No. 1 of the 
Turks and Caicos Coral Reef Ecology Pro- 
gram. 


Literature Cited 


Chace, F. A., Jr. 1972. The shrimps of the Smith- 
sonian-Bredin Caribbean Expeditions with a 
summary of the West Indian shallow-water spe- 
cies (Crustacea: Decapoda: Natantia).—Smith- 
sonian Contributions to Zoology 98:1-179. 

Criales, M. M. 1980. Commensal caridean shrimps 

of Octocorallia and Antipatharia in Curacao and 

Bonaire with the description of a new species of 

Neopontonides.—Studies Fauna Curacao 61:68- 

85. 

. 1984. Shrimps associated with coelenterates, 

echinoderms, and molluscs in the Santa Marta 

Region, Colombia.—Journal of Crustacean Bi- 

ology 4:307-317. 

Heard, R. W. 1986. Pontoniine shrimps (Decapoda: 
Caridea: Palaemonidae) of the Northwest At- 
lantic. I. The genus Neopontonides Holthuis, 
1951, with the description of N. chacei, new 
species, and the erection of Pseudopontonides, 
new genus, to receive N. principis Criales, 1980.— 
Journal of Crustacean Biology 6:471-484. 

Herbst, G. N., A. B. Williams, & B. B. Boothe, Jr. 
1979. Reassessment of northern geographic 
limits for decapod crustacean species in the Car- 
olinian Province, USA; some major range ex- 
tensions itemized.— Proceedings of the Biolog- 
ical Society of Washington 91:989-998. 

Holthuis, L. B. 1951. A general revision of the Pa- 
laemonidae (Crustacea Decapoda Natantia) of 
the Americas. I. The subfamilies Euryrhynchi- 
nae and Pontoniinae.—Occasional Papers, Al- 
lan Hancock Foundation Publications 1 1:1—332. 

Hopkins, T. S., D. R. Blizzard, S. A. Brawley, S. A. 
Earle, D. E. Grimm, D. K. Gilbert, P. G. John- 
son, E. H. Livingston, C. H. Lutz, J. K. Shaw, 
& B. B. Shaw. 1977. A preliminary character- 
ization of the biotic components of composite 
strip transects on the Florida Middle Grounds, 
northeastern Gulf of Mexico.—Proceedings of 
the 3rd International Coral Reef Symposium, 
Miami 1:37-47. 

Lebour, M. V. 1949. Some new decapod Crustacea 
from Bermuda.—Proceedings of the Zoological 
Society of London 11(Part IV):1107-1117. 

Williams, A. B. 1984. Shrimps, lobsters, and crabs 


48 PROCEEDINGS OF THE BIOLOGICAL SOCIETY OF WASHINGTON 


of the Atlantic coast of the eastern United States, 
Maine to Florida. Smithsonian Institution Press, 
Washington, pp. v—xvil, 1-550. 


(RWH) Invertebrate Zoology Section, 
Gulf Coast Research Laboratory, P.O. Box 


7000, Ocean Springs, Mississippi 39564- 
7000; (SS) Sea Research Foundation and 
Marine Sciences Institute, The University 
of Connecticut, Noank, Connecticut 06340. 


PROC. BIOL. SOC. WASH. 
104(1), 1991, pp. 49-54 


UPOGEBIA SPINISTIPULA, A NEW BURROWING 
SHRIMP FROM THE FLORIDA SHELF, 
NORTHEASTERN GULF OF MEXICO 

(DECAPODA: THALASSINIDEA: UPOGEBIIDAE) 


Austin B. Williams and Richard W. Heard 


Abstract. — Upogebia spinistipula, a new species of burrowing thalassinidean 
shrimp was taken in box core samples of live bottom material from a sector 
of the continental shelf in the northeastern Gulf of Mexico that lies off Panama 
City to Cape Romano, Florida. The rostrum of the small species (carapace 
length ca. 10 mm) resembles that of U. /epta from the tropical eastern Pacific, 
the tail fan resembles that of most species of Upogebia in the western hemi- 
sphere having an essentially rectangular telson, and the ventrally spined an- 
tennular and antennal peduncles resemble those of west Pacific species in the 
recently described genus Gebiacantha. The species apparently has no close 


relatives in the western Atlantic. 


An undescribed species of Upogebia 
Leach, [1814] was discovered in box core 
samples taken on the continental shelf (car- 
bonate platform, see Rezak et al. 1990) of 
the northeastern Gulf of Mexico. The col- 
lections were part of a Minerals Manage- 
ment Service (then Bureau of Land Man- 
agement) sponsored baseline study referred 
to as the Mississippi-Alabama-Florida 
(MAFLA) Outer Continental Shelf Study 
(OCS) (see Phillips et al. 1990). Material 
used in the present investigation came from 
11 of the 87 MAFLA stations distributed 
in 9 transects that were sampled for benthic 
infauna during 1975-1978. Stations where 
the new species was taken were scattered 
from southeast of Panama City, Florida, to 
west of Cape Romano in water depths rang- 
ing from 10 to 177 m (Fig. 1). All of the 
specimens are damaged, and many are frag- 
mentary with legs usually detached or miss- 
ing. The holotype and a series of paratypes 
have been deposited in the National Mu- 
seum of Natural History (USNM). Para- 
types to be transferred to the Museum of 
the Gulf Coast Research Laboratory (GCRL) 
are indicated. 


Upogebia spinistipula, new species 
Figs. 2-3 


Material examined.—Sta. 2211, 
27°56'29.5"N, 83°52'59.5”W, 43 m, coarse 
sand: USNM 239251, Holotype 6, Nov 
1977.—239252, Allotype 2, Jul 1976.— 
Paratypes: 239260, 114, 7 2(2 ovig.), | juv., 
Jul 1975 (4 6 and 2 2 ovig. to be transferred 
to GCRL).— 239261, 2 6, 2 2 ovig., 2 other 
frags., Jul 1976.—239262, 1 2 ovig., Feb 
1978.—239265, detached legs, 9 Aug 1977. 
Sta. 2528, 29°54'58.6”N, 86°04'58.5’W, 37 
m, coarse sand: 239253, 3 2 ovig. & 1 prob- 
able 6, Feb 1977.—1 6 cephalothorax, Sep 
1977.—2 2 (1 ovig.), Feb 1978. Sta. 2531, 
29°47'58.9"N, 86°09'28.9"W, 45 m, coarse 
sand: 239254, 3 2° (1 frag.), 7 Feb 1976.—1 
WU, INO, MOVs Sie. 2532, LZO4OAN 
S6ul2250W. 2mm. Coarse sand=-32 3925501 
tiny cephalothorax, Jul 1976. Sta. 2533, 
29°42'59.9"N, 85°15'28.6"W, 67 m, coarse 
sand: 239256, 1 2 ovig., 26 Sep 1975.—1 
tiny juv., 8 Feb 1976. Sta. 2534, 29°40'N, 
86°17'W, 73 m, coarse sand: 239257, 1 4, 
Jul 9T6s Stay 24 192954675928" N; 
84°05'00.2”W, 10 m, medium fine sand: 
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Fig. 1. 
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BLM 77/88 MAFLA Survey station locations in northeastern Gulf of Mexico at which Upogebia 


spinistipula, new species, was collected. Station data are given in Materials Studied. 


239258. 1 jUvese SCD OW esta 25 lise 
28°23'59.3”"N, 85°15'03.0”W, 177 m, clay- 
ey, sandy silt: 239259, 1 6, 20 Jan 1976. Sta. 
2748, 27°37.2'’N, 83°53.5'W, 50 m, coarse 
sand: 239263, 4 juvs. (2 frags.), Jul 1976.— 
1 6,22, Nov 1977.—1 juv. frags., Feb 1978. 
Sta. 2959, 25°40’N, 83°05'W, 60 m, silty, 
very fine sand: 239264, 1 postlarva, 9 Aug 
LOM: 

Diagnosis.—Rostrum bearing subapical 
pair of strong spines followed on each side 
by 5-7 strong spines. Projections to either 
side of elongate rostrum ending in acute 
spine. Postocular spine present. First and 
second abdominal segment lacking ventral 
spines; sixth segment lacking hooked an- 


terolateral spine. Telson subrectangular. 
Antennular and antennal peduncles each 
bearing irregular row of ventral spines. Mer- 
us of cheliped lacking subdistal dorsal spine, 
carpus with 2—3 subequal spines on me- 
siodistal margin. Merus of leg 2 with prox- 
imal mesioventral spine, merus of leg 4 
spineless. 

Description. —Rostrum subtriangular, 
straight, narrow, tip exceeding eyestalks by 
distance at least 34 their length; dorsal pair 
of strong, subapical spines followed on each 
lateral margin by 5-7 strong dorsal spines, 
ventral midline bearing 2-3 spines; dorsal 
surface bearing spiniform tubercles ar- 
ranged more or less parallel to either lateral 
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Upogebia spinistipula, new species, 6 Holotype: a, Cephalic region, lateral; b, Anterior carapace, 
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dorsal; c, Right cheliped, lateral; d, Left chela and carpus, mesial; e, Leg 2; f, Leg 3; g, Leg 4; h, Telson and 


uropods. Scales = 1 mm: 1, a, c, h; 2, b, d-g. 


margin and confluent with field of similar 
spines on anterior 7 of cephalic region, field 
angling toward sides posteriorly and dimin- 
ishing to obsolescence; gastric surface pos- 
terior to this smooth; field of spines flanked 
on each side by posteriorly divergent furrow 
and that in turn by straight lateral ridge 
slightly diverging from median line poste- 
riorly, each ridge bearing crest of about 8— 
10 spines, strongest on lateral rostral pro- 


cess and decreasing to obsolescence poste- 
riorly. Shoulder flanking cervical groove 
bearing | or 2 spines below intersection with 
thalassinidean line; latter continued to pos- 
terior margin of carapace with slight inter- 
ruption. Postocular spine present. 

Abdominal sterna unarmed, terga gla- 
brous, very few setae on margin of pleura 
3-5. 

Telson subrectangular, obsolescent trans- 
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Fig. 3. 
to show ventral spine on palm; c, Left chela and carpus, mesial; d, Leg 2; e, Leg 3; f, Leg 4. Scale = 1 mm. 


verse anterior ridge confluent with broader 
lateral ridge at each side, posterior margin 
with shallow concavity. 

Eyestalk stout, eye as broad as distal di- 
ameter of stalk, directed anteriorly and lat- 
erally; stalk in lateral view concave dorsally, 
convex ventrally. 

Antennular peduncle reaching slightly be- 
yond terminal article of antennal peduncle, 
its proximal 2 articles together slightly 
shorter than terminal article; uneven row of 
spines on ventral margin of articles 1, 2 and 
proximal half of 3; flagella unequal, lower 
thinner ramus somewhat longer than thick- 
er upper one. 

Antennal peduncle with less than ' its 
length (terminal article and distal part of 
penultimate article) extending beyond tip of 
rostrum, row of spines on ventrolateral 
margin of apparent articles 1 and proximal 


Upogebia spinistipula, new species, ? Paratype: a, Right cheliped, lateral; b, Right chela rotated slightly 


part of 2, ventromesial spines on article 2 
continued as ventral row on article 3, ter- 
minal article spineless; scale moderate, tri- 
angular, tapered to acute terminal spine; fla- 
gellum, if extended, reaching beyond 
branchiostegite. 

Maxilliped 3 without epipod. 

Epistomial projection subquadrate in lat- 
eral view, bearing 2 strong spines on antero- 
dorsal corner. 

Chelipeds subequal. Coxa with slender 
anteriorly hooked spine on posteromesial 
margin. Ventral margin of ischium spine- 
less. Merus lacking subdistal dorsal spine; 
row of 9-11 slender variably sized and ar- 
ranged spines or tubercles on ventral mar- 
gin. Carpus trigonal, shallow longitudinal 
groove laterally, lacking submarginal spine 
at anterior ventrolateral corner; mesiodor- 
sal crest of 3 or more moderate to strong 
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spines behind prominent spine on anterior 
margin, 3 moderate spines on anterodorsal 
margin mesial to articulation with propo- 
dus; strong spine near middle of distomesial 
margin, and occasionally 1 or 2 smaller 
spines on margin above it, 6 sometimes with 
tubercles on proximomesial surface near 
anteromesial spines. Palm suboval in cross 
section, length including fixed finger about 
2.4 times height near midlength in 4, 5.5 
times height in 2; bearing longitudinal rows 
of mixed plumose and long setae on all sur- 
faces, longest ventrally; palm of ¢ with ob- 
solescent dorsal ridge, paralleling this a me- 
siodorsal row of forwardly bent or hooked 
spines, and on proximomesial margin be- 
neath overhanging prominent anterodorsal 
spine of carpus a slightly sigmoid row of 
spiniform tubercles; distomarginal spine 
below mesial dactylar condyle, 1—3 smaller 
spines ventral to this on distal margin of 
palm; lower mesial surface usually spine- 
less, but often in ¢ and occasionally in 2 a 
spine on ventral margin of palm about *% 
distance from proximal margin; low ridge 
running obliquely anteriad from heel of palm 
to become obsolescent at midlength. Fixed 
finger short, slender, downcurved from palm 
and tapering anteriorly to slender tip, 2—5 
obsolescent teeth on proximal prehensile 
edge. Dactyl stouter than fixed finger and 
far overreaching it, setose, toothless, tip cor- 
neous. 

Legs 2-5 elongate and slender. Leg 2 
reaching about to distal 4 of cheliped palm; 
carpus with slender, acute distodorsal spine 
and similar but smaller subdistal ventral 
spine; merus without subdistal dorsal spine, 
proximal mesioventral spine succeeded dis- 
tally by 5—7 ventral spines diminishing in 
size along row; coxa with strong proxi- 
momesial spine. Leg 3 with merus bearing 
ventral row of 5—9 spines; ischium un- 
armed; coxa of 2 with flange-like low spine 
lateral to gonopore. Leg 4 with merus and 
ischium unarmed, dactyl longer than pro- 
podus. Subchelate leg 5 reaching beyond is- 
chium of cheliped. 
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Uropod with ovate exopod far overreach- 
ing subtriangular endopod, tiny acute spine 
on protopod above base of endopod. 

Measurements in mm.—Holotype 32: 
length anterior carapace 6.8, length cara- 
pace 10.9, length chela including fixed finger 
7.7, height palm near midlength 2.8; allo- 
type 2, same measurements: 4.0, 6.8, 2.8, 
0.77. 

Known range. —Confined to the material 
examined (see Fig. 1). 

Etymology.—From the Latin “spina,” 
spine, and “‘stipula,” stalk, for the spined 
antennular and antennal peduncles. It is a 
noun in apposition. 

Remarks. — Upogebia spinistipula, new 
species, has an unmodified tail fan with es- 
sentially rectangular telson, being morpho- 
logically similar in this respect to the ma- 
jority of upogebiid species in the western 
hemisphere. In other respects, however, the 
species differs from western Atlantic con- 
geners. The ventrally spiny antennular and 
antennal peduncles, for which the species is 
named, are shared by no other known rep- 
resentatives in the region, but these articles 
are sO spined in some species of the newly 
erected Gebiacantha Ngoc-Ho, 1989, which 
contains several representatives from the 
Indo-West Pacific region. Gebiacantha acu- 
tispina (de Saint Laurent & Ngoc-Ho, 1979) 
and G. reunionensis Ngoc-Ho, 1989 are per- 
haps closest to U. spinistipula with respect 
to these structures. U. spinistipula has one 
postorbital spine, but species of Gebiacan- 
tha have two or more postorbital spines. 
The relatively smooth but sexually dimor- 
phic chelipeds of U. spinistipula are devoid 
of strong ventral spines characteristic of Ge- 
biacantha species. 

The long slender rostrum of U. spinistipu- 
la bears some resemblance to that of U. 
lepta Williams, 1986, from the eastern Pa- 
cific. The dorsal surface of the rostrum of 
the former bears small spines in addition to 
those along the rostral margin, whereas in 
U. lepta the dorsal surface, except for the 
margin, is spineless. U. spinistipula there- 
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fore seems to stand apart in a number of 
respects from other species in the family. 
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A NEW TROGLOBITIC CRAYFISH, 
PROCAMBARUS (LONNBERGIUS) MORRIST, 
(DECAPODA: CAMBARIDAE) FROM FLORIDA 


Horton H. Hobbs, Jr. and Richard Franz 


Abstract. —Procambarus (Lonnbergius) morrisi, an albinistic troglobite, is 
described from Devil’s Sink, seven kilometers west of Interlachen, Putnam 
County, Florida. Having its closest affinities with P. (L.) acherontis (Lonnberg), 
it is the second crayfish to be assigned to the subgenus. It may be distinguished 
from the latter species by possessing a well developed cephalic process on the 
first pleopods of first form males and by the looped sculpturing on the annulus 
ventralis in the females. This is the only albinistic crayfish in which the first 
pleopod of the male lacks a mesial process. Emended diagnoses of the subgenus 


and P. (L.) acherontis are presented. 


The discovery of Procambarus (Lonn- 
bergius) morrisi in Devil’s Sink, Putnam 
County, Florida, extends the northeastern 
limit of the geographic range of the troglo- 
bitic crayfishes of Florida to the southern 
flank of Trail Ridge. There the latter forms 
the drainage divide between the St. Johns 
River, which flows into the Atlantic Ocean, 
and the Santa Fe River, a major tributary 
of the Suwannee River that flows into the 
Gulf of Mexico. Surprisingly the closest rel- 
ative of this crayfish is not one of the trog- 
lobites, the ranges of which are most prox- 
imate (less than 40 km to the southwest and 
west) and encompass parts of the Santa Fe 
Basin. Rather, it is another albinistic form, 
P. (L.) acherontis (Lonnberg, 1894), which 
inhabits subterranean waters in the area of 
headwaters of the St. Johns River, some 120 
km to the south. 

These crayfishes are obviously closely al- 
lied, and the differences noted between them 
are largely limited to those occurring in the 
secondary sexual features. Inasmuch as the 
diagnosis of the previously monotypic sub- 
genus Lonnbergius (Hobbs, 1972) was iden- 
tical to that of P. (L.) acherontis, there is 
need to modify it to include the new species. 
Moreover, specimens of P. (L.) acherontis 


from additional localities necessitate at least 
a slight modification of the diagnosis of that 
species. These diagnoses precede the diag- 
nosis and description of P. (L.) morrisi. 


Subgenus Lonnbergius 


Diagnosis. —(Modified from Hobbs 1972: 
8.) Albinistic; eyes reduced and without pig- 
ment. Rostrum with pair or several mar- 
ginal spines or tubercles but lacking dor- 
somedian longitudinal carina. Carapace 
without cervical spines. Areola 7.3 to 23.8 
times as long as broad and constituting 38.1 
to 45.6% of entire length of carapace (45.7 
to 54.7% of postorbital carapace length). 
First three pairs of pereiopods without con- 
spicuous brush of setae extending from ba- 
sis to merus. Hooks on ischia of third and 
fourth pereiopods simple or bituberculate. 
Coxa of fourth pereiopod with prominent 
vertically disposed caudomesial boss. First 
pleopod reaching coxa of third pereiopod, 
symmetrical, with proximomedian lobe but 
lacking proximomesial spur; no shoulder on 
cephalic surface; subapical setae present or 
absent. Terminal elements of first pleopod 
in first form male consisting of mesial pro- 
cess which present or absent; cephalic pro- 
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cess well developed, rudimentary, or ab- 
sent; prominent caudal process, flanked by 
protuberances on ridge of caudal knob; and 
very conspicuous, subacute, distally direct- 
ed central projection. (Mesial lamella much 
shorter than in other members of genus, ex- 
posing much of median lamella proximal to 
bases of caudal element and centrocaudal 
process.) Mesial ramus of uropod with me- 
dian spine acute but never reaching distal 
margin of ramus. Female with caudally pro- 
jecting tuberculate, often spiniform, prom- 
inences lateral to median cleft on tubercu- 
late sternite immediately cephalic to annulus 
ventralis. 

Remarks.—The discovery of the new 
crayfish described herein necessitates a 
modification of couplet 14 in Hobbs’ (1972: 
4) key to the subgenera of the genus Pro- 
cambarus as follows: 


14(13’) Bituberculate hooks on ischia 
of third and fourth pereiopods 
(fig. 17) or mesial process of first 
pleopod absent .... Lonnbergius 
Bituberculate hooks never 
present on ischia of both third 
and fourth pereiopods (fig. 17); 
mesial process of first pleopod 
always present 


14’ 


Procambarus (Lonnbergius) acherontis 
(Lonnberg, 1894) 


Cambarus acherontis Lonnberg, 1894:125. 
Procambarus acherontis. —Hobbs, 1942: 
342. 


Diagnosis.—Areola 14 to 23.8 times as 
long as broad, comprising 41 to 44% of en- 
tire length of carapace, 49.8 to 52.6% of 
postorbital carapace length. Ischium of third 
and fourth pereiopods with bituberculate 
hooks. First pleopod of first form male with 
or without subterminal setae, if present, 
limited to longitudinal row of 3 to 5 sparsely 
plumose setae on cephalic margin; slender 
mesial process of variable length, ranging 
from falling short of to almost reaching dis- 


tal margin of shaft of appendage; cephalic 
process rudimentary or absent; caudal ele- 
ment consisting of small, corneous, cepha- 
lodistally directed caudal process flanked by 
bulges on distal rim of caudal knob; and 
corneous, compressed, subtriangular, dis- 
tally directed central projection situated an- 
terior to and slightly overreaching caudal 
process; rudimentary process lacking from 
distal rim of lateral lamella between ce- 
phalic and caudal processes. Female with 
annulus ventralis bearing cephalolateral tu- 
bercles and caudomedian sinuous sinus. 


Procambarus (Lonnbergius) 
morrisi, New species 
Fig. 1 


Cavernicolous crayfish from Putnam Coun- 
ty [Florida].—Franz & Franz 1991. 


Diagnosis. —Areola 7.3 to 12.7 times as 
long as broad, constituting 38.6 to 45.6% of 
entire length of carapace, 47.1 to 51.8% of 
postorbital carapace length. Ischium of third 
and fourth pereiopods never with clearly 
defined bituberculate hooks. First pleopod 
of first form male with row of 2 or 3 sub- 
terminal plumose setae at caudomesial base 
of cephalic process; mesial process absent; 
cephalodistally directed cephalic process 
well developed, acute, subtriangular, and al- 
most reaching or slightly overreaching api- 
ces of other terminal elements; caudal ele- 
ment consisting of small, corneous 
cephalodistally directed caudal process aris- 
ing from rim of caudal knob; compressed, 
corneous central projection extending dis- 
tally between caudal and cephalic processes; 
and short, rounded, rudimentary process 
borne on distal rim of lateral lamella be- 
tween cephalic and caudal processes. Fe- 
male with subtriangular annulus ventralis, 
lacking cephalolateral tubercles but bearing 
caudoventral complexly looped sinus. 

Holotypic male, form I.—Body subovate, 
distinctly depressed (Fig. la, 1). Abdomen 
narrower than thorax (8.5 and 11.1 mm). 
Greatest width of carapace at about 0.2 
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length of areola from cephalic margin where 
width greater than height (11.1 and 8.1 mm); 
width noticeably constricted at level of cau- 
dodorsal margin of cervical groove. Areola 
8.1 times as long as broad, comprising 38.6% 
of entire length of carapace (47.1% of post- 
orbital carapace length) and, although with 
room for more, bearing single sublinear se- 
ries of punctations in narrowest part. Ce- 
phalic section of carapace 1.6 times as long 
as areola. Surface of carapace punctate over 
rostrum, dorsal gastric region, areola, and 
orbital and antennal regions; otherwise 
mostly tuberculate. Rostrum comparatively 
broad basally, tapering to marginal spines 
at base of short acumen, latter reaching 
midlength of ultimate podomere of anten- 
nular peduncle; rostral margins slightly 
thickened and finely subserrate posteriorly 
and anteriorly, less distinctly so between 
margins; dorsal surface concave, lacking 
median carina. Subrostral ridges weak and 
evident in dorsal aspect only along basal 
fifth of rostrum. Postorbital ridges well de- 
fined, marked by linear series of tubercles 
posteriorly and terminating in short, acute, 
corneous tips. Suborbital angle represented 
by low rounded bulge. Branchiostegal spine 
virtually wanting; caudal flank of cervical 
groove with row of small tubercles, of which 
one probably homologous to cervical spine 
but not recognizable as such. 

Abdomen subequal in length to carapace. 
Pleura of third through sixth segments trun- 
cate ventrally; those and that of second seg- 
ment with caudoventral extremity angulate. 
Cephalic section of telson with 1 (right) or 
2 (left) fixed spines in caudolateral corners. 
Cephalic lobe of epistome (Fig. 11) subpen- 
tagonal in outline, with elevated (ventrally) 
Margins; main body with prominent antero- 
median depression containing anteriorly 
situated fovea. Ventral surface of proximal 
podomere of antennular peduncle with 
prominent spine at about midlength. An- 
tennal peduncle with moderate spine on both 
basis and ischium; flagellum (about 60 mm 
in length) overreaching abdomen by about 
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10 mm. Antennal scale (Fig. 1j) 1.8 times 
as long as wide, broadest slightly distal to 
midlength; greatest width of lamellar area 
almost twice that of thickened lateral part. 

Third maxilliped reaching base of ulti- 
mate podomere of antennular peduncle; is- 
chium not produced distolaterally, bearing 
short, simple setae, but longer ones on post- 
axial flank of crista dentata and at mesial 
base. 

Right chela (Fig. 10) subovate in cross 
section, weakly depressed; length of mesial 
margin of palm about 2.2 times width, little 
more than 0.33 total length of chela; entire 
palm studded with tubercles, although ir- 
regularly arranged along mesial margin of 
palm, 12 to 14 appearing in silhouette. Both 
fingers with well defined dorsal and ventral 
longitudinal ridges flanked by tubercles 
proximally and setiferous punctations more 
distally. Opposable margin of fixed finger 
with row of 5 dorsally situated tubercles in 
proximal third, followed by row of 3 (prox- 
imalmost largest on margin) more ventrally 
situated ones in adjacent seventh; very nar- 
row band of minute denticles beginning al- 
most at base of finger, and broadening at 
level of largest tubercle, continuing distally 
to base of distal tenth of finger before ta- 
pering to base of corneous tip; lateral surface 
of finger with tubercles along proximal half 
and row of setiferous punctations distally. 
Opposable margin of dactyl with row of 
about 10 tubercles (second from base larg- 
est, and more distal ones no larger than, and 
difficult to distinguish from, adjacent mi- 
nute denticles) extending from base slightly 
beyond midlength of finger; minute denti- 
cles distributed as on fixed finger; mesial 
surface with tubercles scattered basally, but 
cluster narrowing distally with single dis- 
talmost tubercle situated just proximal to 
midlength of finger. 

Carpus of cheliped longer than broad with 
shallow median longitudinal depression 
flanked mesially by sublinear series of tu- 
bercles and laterally by few smaller tuber- 
cles and punctations; mesial surface tuber- 
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culate, but no tubercle conspicuously more 
prominent than others; ventral and lateral 
surfaces more sparsely tuberculate, ven- 
trodistal margin with large tuberculiform 
condyle and more mesial single tubercle 
larger than others proximal and lateral to 
it. 

Merus entirely tuberculate although 
weakly so proximomesially and proximo- 
laterally; almost all of dorsal margin serrate 
with no tubercles conspicuously larger than 
others nearby; ventral surface with irregular 
mesial row of 17 or 18 tubercles extending 
almost from base to distal end of podomere 
and poorly defined lateral row of 16 or 17; 
other tubercles present to the sides of both 
rows. Tuberculate ischium with mesial row 
of 7 tubercles; suflamen well developed. 

Hooks on ischia of third and fourth pe- 
reiopods (Fig. 1m), that on third more slen- 
der, reaching much proximal to basioischial 
articulation, and opposed by conspicuous 
tuft of setae, but no tubercle, on basis; hook 
on fourth pereiopod robust with undulating 
proximal margin suggesting bituberculate 
condition of hooks in P. (L.) acherontis. 
Coxa of fourth pereiopod with strong ver- 
tically disposed caudomesial boss; that of 
fifth pereiopod with tuberculiform boss. 

Sternum between third, fourth, and fifth 
pereiopods moderately deep; ventrolateral 
Margins with such delicate plumose setae 
that although covered ventrally, pleopods 
in usual position clearly visible. 

First pleopods (Fig. 1b, d, e, f, h) as de- 
scribed in “‘Diagnosis.” 

Uropods with lobes of basal podomere 
bearing acute spines; both rami broad and 
with distolateral spine; distomedian spine 


_— 
Fig. 1. 
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Table 1.—Measurements (mm) of Procambarus 
(Lonnbergius) morrisi, new species. 


Holo- ho- 
type Allotype type 


Carapace 
Entire length 21.0 18.8 17.9 
Postorbital length 17.2 15.8 14.2 
Width 11.1 10.8 9.4 
Height Sele Ot dee: 
Areola 
Width 10 0.7 0.8 
Length Soil Hs) #0) 
Rostrum 
Width B30) Bes De 
Length 40 3.5 3.3 
Right chela 
Length, palm mesial margin G7 SO SA! 
Palm width 30 BO As 
Length, lateral margin 17.2 12.6 15.0 
Dactyl length Se ©4. 740 
Abdomen 
Width 855 7-9) O38 
Length 21.0 18.3 17.8 


of mesial ramus situated much proximal to 
broadly rounded distal margin. 

Allotypic female. —Differing from holo- 
type, other than in secondary sexual features 
in following respects (See Table 1 for dif- 
ferences in proportions of carapace and che- 
la.): areola 10.7 times as long as wide; ros- 
trum reaching base of ultimate podomere 
of antennular peduncle; branchiostegal spine 
very small and acute; telson with 2 fixed 
spines in each caudolateral corner; third 
maxillipeds not quite reaching distal end of 
proximal podomere of antennular pedun- 
cle, distolateral angle produced in short, 


Procambarus (Lonnbergius) morrisi, new species (holotype except c, g from morphotype, and k, n 


from allotype): a, lateral view of carapace; b, c, mesial view of first pleopod; d, distal part of first pleopod in 
mesial view; e, caudal view of first pleopods; f, distal part of first pleopod in lateral view; g, h, lateral view of 
first pleopod; i, epistome and part of basal podomeres of antennae; j, antennal scale; k, annulus ventralis and 
adjacent sternites; 1, dorsal view of carapace; m, basal podomeres of third, fourth, and fifth pereiopods; n, o, 


dorsal view of distal podomeres of cheliped. 
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acute spine. Opposable margin of fixed fin- 
ger of chela (Fig. 1n) with dorsally situated 
row of 3 tubercles and more ventral one of 
2, opposable margin of dactyl with row of 
7 tubercles, minute denticles on both fingers 
arranged in single row; merus with ventro- 
lateral row of 21 tubercles and ventromesial 
one of 18; ischium with row of 6 tubercles 
mesially. 

Annulus ventralis (Fig. 1k) subtriangular 
in ventral aspect with complexly contoured, 
oval, ventral face. Sinus originating on 
cephalomedian margin of latter and, after 
extending caudodextrally to near dextral 
margin, making hairpin turn and coursing 
in broad arc to near sinistral margin, there 
looping dextrally and slightly cephalically 
to median line where turning caudally and 
describing almost complete circular course 
before turning caudodextrally to median line 
and finally caudally to caudal margin of an- 
nulus. 

Sternum immediately cephalic to annulus 
broadly V-shaped, deeply cleft, tuberculate, 
with two pairs of conspicuous, acute, cau- 
dally projecting prominences flanking and 
partly overhanging (ventrally) cephalic part 
of annulus. Postannular sclerite also sub- 
triangular, three-fourths as wide as annulus, 
and bearing arc of tubercles. First pleopods 
uniramous but well developed. 

Morphotypic male, form II.—Differing 
from holotype in following respects (See Ta- 
ble 1 for differences in proportions of car- 
apace and chela.): tiny speck of brown pig- 
ment in right eye; apex of rostrum reaching 
base of ultimate podomere of antennular 
peduncle; branchiostegal spine well devel- 
oped; cephalic section of telson with two 
pairs of spines in caudolateral corners; ce- 
phalic lobe of epistome subtrapezoidal with 
single prominent tubercle; antennal flagel- 
lum (about 57 mm in length) overreaching 
telson by approximately one-third of its 
length; third maxilliped reaching midlength 
of penultimate podomere of antennular pe- 
duncle, ischium produced distolaterally in 
small spine. Opposable margin of fixed fin- 


ger of chela with dorsally situated row of 4 
tubercles and more ventral one of 5; op- 
posable margin of dactyl with row of 7 tu- 
bercles; minute denticles on both fingers 
mostly arranged in single row as in allotype; 
merus of cheliped with ventromesial row of 
21 tubercles and ventrolateral one of 16; 
hooks on ischia of third and fourth pereio- 
pods reduced to knobs, neither overreach- 
ing basioischial articulation; boss on cau- 
domesial angle of coxa of fourth pereiopod 
prominent but less well defined. 

First pleopod (Fig. lc, g) with hoodlike, 
acute cephalic process largest of terminal 
elements, none of which corneous, and 
overreaching others; caudal process not dif- 
ferentiated from caudal knob; central pro- 
jection tuberculiform, not reaching so far 
distally as caudal element; rudimentary pro- 
cess on distolateral margin of lateral lamella 
so reduced as to appear no more than slight 
bulge. 

Type locality. —Devil’s Sink, 152 m north 
of St. Rte. 20, 7.1 km west of Interlachen 
Gunction of St. Rtes. 313 and 20), Putnam 
County, Florida (NE 4, SE %4, NW 4, Sec. 
13, Twp. 10S, R. 23E). Devil’s Sink is lo- 
cated near the summit of a prominent sand 
ridge (elevation 45.7 m), approximately 220 
m north of the northwest edge of Lake Gal- 
ilee. The nearly circular rim of this steep- 
sided sink is approximately 30.5 m in di- 
ameter. The eastern and southern sides have 
been severely eroded by foot traffic, while 
the other slopes are forested with Liquid- 
ambar styraciflua and members of the genus 
Quercus. Five meters above the pool the 
diameter of the sink narrows to less than 18 
m and continues to a vertical, water-filled 
shaft of similar dimension. The shaft reach- 
es a maximum water depth of 31.7 m. A 
large detritus cone of sediment (surface de- 
bris and a Volkswagen car!) rises from the 
base of the sink to a water depth of 16.8 m. 
A small passage, approximately 30.5 m in 
length and leading southwest from the shaft, 
slopes to a small terminal room 3.7 by 6.1 
m and 6.0 to 3.1 m in height. Maximum 
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water depth there is 37.5 m. Water in the 
cave is stratified, with the bottom layer hav- 
ing a rusty color and a slightly cooler tem- 
perature (22°C) than the clear upper layer. 
The limestone in contact with the rusty- 
water zone is stained, resembling a stained 
bath tub. The ceiling of the terminal room 
has dark areas with growths of possible iron 
bacteria and hanging strands of what may 
be sulfur bacteria. Crayfish were found only 
in the sloping passage and terminal room; 
none was observed in the shaft. They were 
found both in the rusty and clear water zones 
and appeared to move freely from one to 
the other. The exoskeletons of many of the 
individuals observed were stained with the 
color of the rusty water. Specimens of un- 
identified troglobitic amphipods were found 
with the crayfish in the cave. Centrarchid 
fishes were observed in the upper portions 
of the water column in the shaft, but not in 
the sloping passage and terminal room. 

Geological notes.—Sediments that out- 
crop in the upper portions of the sink consist 
of coarse variegated sands associated with 
the Cypress Head Formation (=Citronelle 
Formation of Cooke 1945:236). Phosphatic 
clays of the Hawthorn Formation are ex- 
posed about 4.6 m above the sinkhole pool. 
The shaft is developed in this unit to a water 
depth of 31.7 m, at which level the Crystal 
River Formation is encountered. The small 
passage and terminal room are situated in 
the latter formation. 

Disposition of types.—The holotype, al- 
lotype, and morphotype (6 I, 9, 6 II) are 
deposited in the National Museum of Nat- 
ural History (Smithsonian Institution) nos. 
220374, 220375, and 220376, respectively, 
as are the paratypes, consisting of 2 4 I, 6 
2, and 4 juvenile ¢. 

Size.—The largest specimen available is 
the holotype which has a carapace length of 
21.0 mm (postorbital carapace length 17.2 
mm). The smallest first form male has cor- 
responding lengths of 20.0 and 16.3 mm. 
Ovigerous females or ones carrying young 
have not been collected. 
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Range and specimens examined. —This 
crayfish is known only from the type local- 
ity. Two collections have been made by Tom 
Morris, one on 9 May 1989 consisting of 3 
2 and 4 juv. 6; the second one, with the 
assistance of Paul Smith, from minnow traps 
set at 33.5 m water depth on 6 March 1990 
and retrieved two days later, consisting of 
361, 1 4 II, and 49. 

Devil’s Sink is located in the extensive 
sand hill district associated with the Inter- 
lachen Karstic Highland (Pirkle & Pirkle 
1984) on the southern flank of Trail Ridge. 
Dissolution of underlying carbonates of the 
Hawthorn Formation (Miocene) and the 
Ocala Limestones (Eocene) have second- 
arily modified the landscapes, particularly 
in the inter-dune areas, to form circular de- 
pressions. Many of these sinks are filled with 
water and form lakes and ponds in the re- 
gion. Paleo-sinks that open in some of the 
lake basins are usually filled with sediments 
and do not openly connect with underlying 
carbonate rocks. Deevey (1988) has calcu- 
lated leakage rates through these sinks for 
several of the lakes in this area. To our 
knowledge, Devil’s Sink is the only such 
sinkhole in the entire area that has a direct 
connection with a carbonate aquifer in the 
entire southern Trail Ridge region. The sur- 
ficial aquifer that controls lake levels in the 
area has a water quality different from that 
found in Devil’s Sink. 

Variations. —In addition to the variations 
pointed out in the primary types, the rostral 
margins may be clearly serrate or subtly so, 
and the number of tubercles at the base is 
usually fewer than in the holotype. The an- 
terior lobe of the epistome is more frequent- 
ly subrhomboidal than pentagonal and the 
tubercle noted in the allotype is unique 
among our specimens. The cephalic section 
of the telson may bear one to three spines 
in the caudolateral corner. Details of the 
hooks on the ischia of the third and fourth 
pereiopods are decidedly variable, and in 
one of the first form males the distal ex- 
tremity of the hooks is concave, suggesting 


62 PROCEEDINGS OF THE BIOLOGICAL SOCIETY OF WASHINGTON 


the clearly bituberculate condition of the 
hooks on P. (L.) acherontis. The sternum 
immediately anterior to the annulus ven- 
tralis in all of the females is tuberculate, and 
there are always projections extending pos- 
teriorly from the margin, a large pair flank- 
ing the median cleft and occasionally small- 
er ones that, like the large ones, may be 
spiniform or rounded. 

Relationships.—As stated in the intro- 
ductory remarks, Procambarus (Lonnber- 
gius) morrisi has its closest affinities with P. 
(L.) acherontis. Disregarding the secondary 
sexual features, with the exception of the 
narrower areola of morrisi, one would have 
difficulty in recognizing this crayfish as dif- 
ferent from Lonnberg’s species. Similarities 
are also readily evident in the structure of 
the first pleopod of the male, especially that 
of first form individuals: the long, only 
slightly reflexed shaft, the comparatively 
short mesial lamella, the arrangement of the 
caudal process and caudal knob, and the 
distally directed central projection. Perti- 
nent also is their unique sharing of the en- 
tocytherid symbiont cited under “‘Associ- 
ates.” 

Several features in addition to the short 
areola (less than 11 times as broad as long) 
serve to distinguish morrisi from acheron- 
tis: the hooks on ischiopodites of the third 
and fourth pereiopods are not bituberculate; 
the cephalic process of the first pleopod is 
well developed; the mesial process is lack- 
ing; and no cephalolateral tubercles are 
present on the annulus which bears a cir- 
cuitous sinus. 

We call attention to the fact that in the 
Cambaridae only in Faxonella clypeata 
(Hay, 1899) is the mesial process of the first 
pleopod of the male greatly reduced and 
even sometimes absent (see Hobbs 1981: 
fig. 104b, c). Astounding to us was the ob- 
servation that also a nearly identical sinus 
pattern occurs in the annulus ventralis of 
the two species (see Hobbs 1981:fig. 104d). 
Is it possible that these secondary sexual 
features have been developed independent- 


ly in what we and others have considered 
to be such disparate species groups? 

Associates. — This crayfish is infested with 
peritrichs and two species of entocytherid 
ostracods: Uncinocythere ambophora 
(Hobbs & Walton, 1959) and an unidenti- 
fied member of the genus Entocythere. 
Whereas three copulating pairs of the for- 
mer were found, only a single female of the 
latter was retrieved from the sediment in 
the container in which the crayfish were pre- 
served. The only host that has been reported 
previously for U. ambophora is P. (L.) ach- 
erontis. 

Etymology.—This crayfish is named in 
honor of Tom Morris, biologist and cave 
diver, who collected the type series and pro- 
vided detailed information on Devil’s Sink. 
Mr. Morris has been working closely with 
the authors in their survey of the troglobites 
of Florida and has provided valuable spec- 
imens from many otherwise inaccessible (to 
us) cave sites in the northern part of the 
state. 
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ADDITIONAL RECORDS OF ENTOCYTHERID 
OSTRACODS INFESTING BURROWING CRAYFISHES, 
WITH DESCRIPTIONS OF FIVE NEW SPECIES 


Horton H. Hobbs, Jr. and Daniel J. Peters 


Abstract.—New records of entocytherids on burrowing crayfishes are re- 
corded from Alabama, Kentucky, Mississippi, Ohio, Tennessee, Virginia, and 
West Virginia. Represented are species of the genera Ankylocythere (5 species), 
Ascetocythere (3), Dactylocythere (9), Donnaldsoncythere (1), Lordocythere (1), 
Plectocythere (1), and Uncinocythere (1). New species include Ankylocythere 
prolata from Baldwin County, Alabama, Dactylocythere guyandottae from Wy- 
oming County, West Virginia, Dactylocythere lepta from Powell County, Ken- 
tucky, Dactylocythere pygidion from Claiborne County, Tennessee, and Plec- 
tocythere kentuckiensis from Powell County, Kentucky. 


Continued studies of burrowing crayfish- 
es by Raymond F. Jezerinac and G. Whit- 
ney Stocker of The Ohio State University, 
Newark, have disclosed many new records 
of infestations of entocytherid ostracods and 
have revealed the existence of five previ- 
ously undescribed species. Citations of new 
locality records for species described pre- 
viously and descriptions of the new ones are 
presented here. The identities of the host 
crayfishes were furnished by Messrs. Jezeri- 
nac and Stocker. 

Except as noted, all of the specimens cited 
are deposited in the National Museum of 
Natural History, Smithsonian Institution. 
References to the original descriptions of 
the crayfish hosts are omitted from the “‘Lit- 
erature Cited’’ but may be found in Hobbs 
(1989). 


Ankylocythere burkeorum Hobbs II 


Ankylocythere burkeorum Hobbs III, 1971: 
137, fig. la—c. 


New record. — Mississippi: Jackson Coun- 
ty [Escatawpa Basin], burrows along ditch 
2.8 mi (4.5 km) N of Hurley, 2.1 mi (3.4 
km) S of Harleston, 22 Mar 1988, Dave 
Christman, George W. Stocker, and Ray- 


mond F. Jezerinac; host: Cambarus (L.) lu- 
dovicianus Faxon, 1884; entocytherid as- 
sociates; none. 


Ankylocythere copiosa (Hof?) 


Entocythere copiosa Hoff, 1942:69, figs. 9— 
13. 
Ankylocythere copiosa. —Hart, 1962:126. 


New record. —Kentucky: Madison Coun- 
ty [Kentucky Basin], burrows in wet area at 
Central Kentucky Wildlife Area, 9.5 mi(15.2 
km) SSE of Richmond, 2.7 mi (4.3 km) NE 
of Bobtown, 26 Mar 1988, G.W:S., D.C., 
Roger F. Thoma, and R.F.J., host: Cam- 
barus (J.) batchi Schuster, 1973; entocythe- 
rid associates; Dactylocythere macroholca 
Hobbs & Hobbs III, 1970, Uncinocythere 
simondsi (Hobbs & Walton, 1960). 


Ankylocythere prolata, new species 
Fig. la—c 


Diagnosis. -— Male with eye pigmented and 
located about 0.17 shell length from ante- 
rior margin. Shell (Fig. 1b) flattened ven- 
trally, gently arched dorsally and with max- 
imum height slightly posterior to midlength 
where about 1.3 times height at level of eye; 
margin entire, lacking emarginations and 
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Fig. 1. 


prominences. Submarginal setae present ex- 
cept dorsally between level of eye and cop- 
ulatory complex. Shell length of male 342-— 
357 (X¥ = 351) um; shell height 179-200 (¥ 
= 186) um. 

Copulatory complex (Fig. 1a) with arched 
peniferum, rounded ventrally and bearing 


a-c, Ankylocythere prolata, n. sp.; d—f, Dactylocythere guyandottae, n. sp.; g-i, Dactylocythere lepta, 
n. sp. (b, d, h, Shell of male; c, e, i, Shell of female; a, f, g, Copulatory complex of male). 


small subangular prominence near cephalo- 
ventral extremity. Clasping apparatus with 
vertical and horizontal rami subequal in 
length (or latter longer than former) and dis- 
posed at angle of about 103 degrees; vertical 
ramus almost straight; horizontal one with 
concave preaxial margin bearing prominent 
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tooth proximal to midlength and 3 apical 
denticles; postaxial surface of horizontal ra- 
mus with long curved talon arising proximal 
to large tooth on preaxial border and ex- 
tending slightly distal to midlength of ra- 
mus. Dorsal finger about 0.33 length of ven- 
tral finger; latter bent at approximately right 
angle at end of proximal 0.25, and gently 
curved in same direction at base of distal 
0.40. 

Triunguis female.—Eye located about 
0.40 shell length from anterior end. Shell 
(Fig. 1c) very weakly concave ventrally and 
slightly more highly vaulted than that of 
male; greatest height slightly posterior to 
midlength where about 1.2 times that at lev- 
el of eye. Submarginal setae present except 
dorsally posterior to eye. Shell length 342- 
378 (X = 366) um; shell height 207-228 (¥ 
= 213) um. Genital papilla long and slender. 

Type locality: Crayfish burrows along 
d’Olide Creek at U.S. Hwy 98, 0.9 mile (1.4 
km) south of Bridgehead (the same locality 
cited by Fitzpatrick 1978:752), Baldwin 
County, Alabama. The type series was in- 
festing burrowing crayfish collected by D.C., 
G.W.S., R.F.J., and J. F. Fitzpatrick, Jr. 

Disposition of types: The holotypic male 
and allotypic female are deposited in the 
National Museum of Natural History 
(Smithsonian Institution), USNM 235511 
and 235512, respectively. Paratypes are in 
the collections of H. H. Hobbs III and the 
Smithsonian Institution. 

Host: Cambarus (Lacunicambarus) mil- 
tus Fitzpatrick, 1978. 

Entocytherid associates: None. 

Range and specimens examined: Known 
only from the type locality; seventeen spec- 
imens were collected on 22 March 1988 (see 
“Type locality” above). 

Relationships: Ankylocythere prolata has 
its closest affinities with those species pos- 
sessing a long talon on the horizontal ramus 
of the clasping apparatus: A. ancyla Craw- 
ford, 1965; A. harmani Hobbs, 1966; A. 


hobbsi Hoff, 1944; and A. spargosis Andol-. 


shek & Hobbs, 1986. It is readily distin- 


guishable from the last two in that nowhere 
along its length is the talon bent sharply. It 
differs from all four of them in that the hor- 
izontal and vertical rami are subequal in 
length or the former is longer than the latter. 

Etymology: L. prolatus = prolonged. So 
named because of the comparatively long 
horizontal ramus of the clasping apparatus 
of the male. 


Ankylocythere sinuosa (Rioja) 


Entocythere sinuosa Rioja, 1942:695, fig. 20. 
Ankylocythere sinuosa. —Hart, 1962:127. 


New record.—Tennessee: Rhea County 
[Tennessee Basin], Morgan Creek, 4.0 mi 
(6.4 km) NW of Dayton, 3 mi (4.8 km) SE 
of Morgan Springs, 25 Mar 1988, D.C., 
R.F.T., G.W.S., and R.F.J., host: Cambarus 
(J.) sp.?, entocytherid associates: Dactylo- 
cythere astraphyes Hobbs and Walton, 1977, 
and Dt. brachystrix Hobbs and Walton, 
1966. 


Ankylocythere tiphophila (Crawford) 


Entocythere tiphophila Crawford, 1959:173, 
figs. 31-37. 
Ankylocythere tiphophila. —Hart, 1962:128. 


New record. —Tennessee, Campbell 
County [Clinch Basin], burrows along stream 
at Cove Lake Park campground, 0.1 mi (0.16 
km) N of Caryville, 7.2 mi (11.5 km) SW 
of La Follette, 12 Aug 1987, G.W.S. and 
R.F.J., host: Cambarus (J.) dubius Faxon, 
1884, entocytherid associate: Dactylocy- 
there astraphes Hobbs & Walton, 1977. 


Ascetocythere didactylata Hobbs & Hart 


Ascetocythere didactylata Hobbs & Hart, 
1966:38, figs. 17, 18. 


New record. —Tennessee: Claiborne 
County [Powell Basin], (1) burrows in seep 
0.6 mi (0.96 km) N of Riverside, 0.8 mi (1.3 
km) SE of poplar Grove, 23 July 1987, 
G.W.S., D.C., and R.F.J., host: Cambarus 
(J.) dubius, entocytherid associate: Dactylo- 
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cythere pygidion, new species; (2) burrows 
adjacent to spring, 10.8 mi (17.3 km) SW 
of Middlesboro, 2.8 mi (4.5 km) NE of 
Pleasant, 11 Aug 1987, G.W.S. and R.F-.]J., 
host: Cambarus (J.) dubius, entocytherid as- 
sociates: Dactylocythere mecoscapha Hobbs 
& Walton, 1960, and Donnaldsoncythere 
donnaldsonensis (Klie, 1931). 


Ascetocythere sclera Hobbs & Hart 


Ascetocythere sclera Hobbs & Hart, 1966: 
38, figs. 15, 16. 


New records. — Virginia: Highland Coun- 
ty [Potomac Basin], burrows along ditch 1.0 
mi (1.6 km) SW of Mill Gap, 4.0 mi (6.4 
km) WSW of Muscoe, 23 Jun 1987, G.W.S. 
and R.F.J., host: Cambarus (J.) dubius, en- 
tocytherid associate: Donnaldsoncythere 
donnaldsonensis. West Virginia: Clay 
County [Elk Basin], burrows along ditch 2.5 
mi (4 km) NNW of Lizemores, 24.5 mi (39.2 
km) E of Charleston, 22 Jun 1987, G.W.S. 
and R.F.J., host: Cambarus (J.) dubius, en- 
tocytherid associates: Dactylocythere sp. and 
Donnaldsoncythere donnaldsonensis. 


Ascetocythere stockeri Hobbs & Peters 


Ascetocythere stockeri Hobbs & Peters, 1989: 
325, fig. 1. 


New record. —West Virginia: Lincoln 
County [Guyandotte Basin], burrows along 
ditch 1.5 mi (2.4 km) NE of Atenville 25 
mi (40 km) E of Louisa, 21 Jul 1987, G.W:S., 
D.C., and R.F.J., host: Cambarus (J.) du- 
bius, entocytherid associate: Donnaldson- 
cythere donnaldsonensis. 


Dactylocythere astraphes Hobbs & Walton 


Dactylocythere astraphes Hobbs & Walton, 
1977:600, fig. 1. 


New record.—Tennessee: (1) Campbell 
County [Clinch Basin], burrows along stream 
at Cove Lake State Park campground, 0.1 
mi (0.2 km) N of Caryville, 7.2 mi (11.5 
km) SW of La Follette, 12 Aug 1987, G.W:S. 
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and R.F.J., host: Cambarus (J.) dubius, en- 
tocytherid associate: Ankylocythere ti- 
phophila (Crawford, 1959). (2) Rhea Coun- 
ty [Tennessee Basin], Morgan Creek, 4.0 mi 
(6.4 km) NW of Dayton, 3.0 mi (4.8 km) 
SE of Morgan Springs, 25 Mar 1988, D.C., 
R.F.T., G.W.S., and R.F.J., host: Cambarus 
(J.) sp.?, entocytherid associates: Ankylo- 
cythere sinuosa and Dactylocythere brachy- 
strix Hobbs & Walton, 1966. 


Dactylocythere brachystrix 
Hobbs & Walton 


Dactylocythere brachystrix Hobbs & Wal- 
ton, 1966:2, fig. la—d. 


New record.—Tennessee: Rhea County 
[Tennessee Basin], Morgan Creek, 4.0 mi 
(6.4 km) NW of Dayton, 3.0 mi (4.8 km) 
SE of Morgan Springs, 25 Mar 1988, D.C., 
R.F.T., G.W.S., and R.F.J., host: Cambarus 
(J.) sp.?, entocytherid associates: Ankylo- 
cythere sinuosa, and Dt. astraphes. 


Dactylocythere chalaza (Hobbs & Walton) 


Entocythere chalaza Hobbs & Walton, 1962: 
42, figs. 6-9. 
Dactylocythere chalaza. — Hart, 1962:129. 


New record.—West Virginia: Greenbrier 
County [New Basin], burrows along ditch, 
0.8 mi (1.3 km) SE of Grassy Meadows, 2.6 
mi (4.2 km) S of Dawson, 20 Aug 1988, 
Tom Jones and G.W.S., host: Cambarus (J.) 
dubius, entocytherid associates: none. 


Dactylocythere crawfordi Hart 


Dactylocythere crawfordi Hart, 1965:255, 
figse ls 2 


New record. —Ohio: Auglaize County 
[Miami Basin], burrows along ditch 1.0 mi 
(1.6 km) E of Gutman, 2.5 mi (4 km) NW 
of Santa Fe, 7 Jul 1984, Vicki Stocker and 
G.W.S., host: Cambarus (L.) diogenes Gi- 
rard, 1852, entocytherid associate: Don- 
naldsoncythere donnaldsonensis. 
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Dactylocythere guyandottae, new species 
Fig. 1d-f 


Diagnosis. —Male with eye located about 
0.14 of shell length from anterior end. Shell 
(Fig. 1d) elliptical, lacking angles, promi- 
nences, and emarginations. Submarginal se- 
tae sparse but present except dorsally. Shell 
length of male 428-450 (X = 440) um; shell 
height 228-250 (¥ = 243) um. Sternal spine 
lacking. 

Copulatory complex (Fig. 1f) with ce- 
phalic margin of peniferum undulating and 
bowed; apex of ventral extremity sharply 
acute and directed anteriorly. Accessory 
groove reaching dorsal extremity of sper- 
matic loop and moderately complex. Clasp- 
ing apparatus with vertical and horizontal 
rami joining in broad curve with extremities 
directed at angle of approximately 85 de- 
grees. Vertical ramus with distinct shoulder 
on caudal margin and insensibly joined to 
horizontal ramus; latter without teeth on 
preaxial border but with unique notch on 
postaxial border, apical end bearing 4 very 
small dorsally directed denticles. Finger 
guard with acute preaxial area and shorter, 
distally rounded, lamelliform plate flanking 
it posteriorly. 

Triunguis female: Eye located about 0.17 
shell length from anterior end. Shell (Fig. 
le) subelliptical with shallow excavation just 
anterior to midlength; shell length of single 
female 457 um; shell height 236 wm. Genital 
apparatus consisting of J-shaped rod and 
pendant amiculum supported by few in- 
verted U-shaped rods and slightly protrud- 
ing from posterior margin of shell. 

Type locality: Crayfish burrows in road- 
side ditch on State Route 971 at Lilydale, 
2.2 miles (3.5 km) southwest of Oceana, 3.7 
miles (5.9 km) north of Clear Fork, Wyo- 
ming County, West Virginia. This locality 
is in the Guyandotte-Big Sandy River basin. 

Disposition of types: The holotypic male 
and allotypic female are deposited in the 
National Museum of Natural History 
(Smithsonian Institution), USNM 235513 
and 235519, respectively. Paratypic males 


are in the collections of H. H. Hobbs III and 
the Smithsonian Institution. 

Hosts: Cambarus (Jugicambarus) dubius 
and Cambarus (Lacunicambarus) diogenes 
were preserved in the container from which 
the type series was obtained. There were no 
entocytherid associates. 

Range and specimens examined: Known 
only from the type locality where three males 
and one female were found by G.W.S. and 
R.F.J. on 6 Jul 1988. 

Relationships: Among the closest rela- 
tives of this ostracod are Dt. enoploholca 
Hobbs & Walton, 1970, Dt. isabelae Hobbs 
& Peters, 1977, and Dt. kolura Hart & Hart, 
1971. It differs from the last conspicuously 
in lacking a caudoventral prominence on 
the shell and a tooth near midlength of the 
horizontal ramus of the clasping apparatus. 
It differs from Dactylocythere isabelae in 
possessing a more robust clasping appara- 
tus, a well defined accessory groove, and a 
non-bifid finger guard. The chief difference 
between Dt. guyandottae and Dt. enoplo- 
holca is the lack of teeth on the preaxial 
border of the clasping apparatus, and a much 
broader finger guard in the former. It is also 
the only member of the genus Dactylocy- 
there in which a notch is present on the 
postaxial border of the horizontal ramus of 
the clasping apparatus. 

Etymology: This ostracod bears the name 
of the Guyandotte River basin where its 
only known locality is located. 


Dactylocythere lepta, new species 
Fig. lg-i 


Diagnosis. — Male with eye located about 
0.17 shell length from anterior margin, much 
reduced, represented in some specimens by 
fewer than a dozen pigment granules. Shell 
(Fig. 1h) subovate but sometimes with pos- 
teroventral angle. Submarginal setae pres- 
ent except dorsally posterior to the eye. Shell 
length of male 478-514 (X = 495) um; shell 
height 257-286 (X = 272) um. Sternal spine 
slender and directed posteriorly. 

Copulatory complex (Fig. 1g) with penif- 
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erum convex posteriorly and with shallow 
emargination on postaxial margin at level 
of penis; apex of ventral extremity directed 
anteriorly. Accessory groove bilobed and 
reaching about midlength of spermatic loop. 
Clasping apparatus with vertical and hori- 
zontal rami joining at 90 degree angle. Ver- 
tical ramus bent at angle of 25 degrees 
slightly distal to midlength, lacking shoul- 
der on postaxial surface. Horizontal ramus 
with 3 teeth on preaxial border, proximal- 
most largest, situated near midlength, pen- 
ultimate tooth slightly closer to ultimate than 
to proximal tooth; 3 up-turned apical den- 
ticles following ultimate tooth. Finger guard 
strikingly slender, postaxial border concave; 
distal extremity subtruncate. 

Triunguis female: Eye located about 0.20 
shell length from anterior end. Shell (Fig. 
li) larger but otherwise as in male; shell 
length 493-571 (X = 521) um; shell height 
286-328 (X = 305) um. Genital apparatus 
consisting of slightly tilted S-shaped rod and 
short amiculum hanging pendant below 
ventral arm of rod. 

Type locality: Crayfish burrows in road- 
side ditch 2.0 miles (3.2 km) east of State 
Route 11 on State Route 15, 1.8 miles (2.9 
km) east of Slade, Powell County, Ken- 
tucky. This locality is in the Kentucky River 
basin. 

Disposition of types: The holotypic male 
and allotypic female are deposited in the 
National Museum of Natural History 
(Smithsonian Institution), USNM 235514 
and 235515, respectively. Paratypes are in 
the collections of H. H. Hobbs III and the 
Smithsonian Institution. 

Host: Cambarus (Jugicambarus) dubius. 

Entocytherid associates: Donnaldson- 
cythere donnaldsonensis and Plectocythere 
kentuckiensis, described herein. 

Range and specimens examined: Known 
only from the type locality; 34 specimens 
were collected from the type locality on 10 
Oct 1987 by Paul Matesick, D.C., G.W.S., 
and R.F.J. 

Relationships: Dactylocythere lepta prob- 
ably has its closest affinities with Dt. as- 
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traphes Hobbs & Walton, 1977, an inhab- 
itant of the Tennessee and Cumberland river 
basins. Most members of both sexes may 
be distinguished from those of the latter by 
the reduced eye spots and subangular pos- 
teroventral angle of the shell, the males by 
the angular, as opposed to straight, vertical 
ramus of the clasping apparatus, and the 
females by the S-shaped, instead of long- 
shanked J-shaped, rod of the genital com- 
plex. 

Etymology: Gr. Leptos = thin, delicate. 
So named because of the delicate eye spot 
and the slender finger guard of the male 
clasping apparatus. 


Dactylocythere macroholca 
Hobbs & Hobbs 


Dactylocythere macroholca Hobbs & Hobbs 
III, 1970:10, fig. 3a—d. 


New record. —Kentucky: Madison Coun- 
ty [Kentucky Basin], burrows in wet area in 
Central Kentucky Wildlife Area, 9.5 mi(15.2 
km) SSE of Richmond, 2.7 mi (4.3 km) NE 
of Bobtown, 26 Mar 1988, G.W.S., D.C., 
R.F.T., and R.F.J., host: Cambarus (J.) 
batchi; entocytherid associates: Ankylocyth- 
ere copiosa and U. simondsi. 


Dactylocythere mecoscapha 
(Hobbs & Walton) 


Entocythere mecoscapha Hobbs & Walton, 
1960:19, figs. 17-20. 

Dactylocythere mecoscapha.—Hart, 1962: 
130. 


New records. —Tennessee: Claiborne 
County [Powell Basin], (1) burrows at spring, 
10.8 mi (17.3 km) SW of Middlesboro, 2.8 
mi (4.5 km) NE of Pleasant, 11 Aug 1987, 
G.W.S. and R.F.J., host: Cambarus (J.) du- 
bius, entocytherid associates: Ascetocythere 
didactylata and Donnaldsoncythere don- 
naldsonensis. (2) burrows along tributary to 
Russell Creek, 6.0 mi (9.6 km) NE of Taze- 
well, 14.5 mi (23.2 km) SE of Middlesboro, 
11 Aug 1987, G.W.S. and R.F.J., hosts: 
Cambarus (J.) dubius and Cambarus (C.) 
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sp., entocytherid associates: Donnaldson- 
cythere donnaldsonensis and Uncinocythere 
simondsi. 


Dactylocythere pygidion, new species 
Fig. 2d-f 


Diagnosis. —Male with well defined eye 
spot located about 0.14 shell length from 
anterior margin. Shell (Fig. 2f) ovate with 
concavity anteroventrally and submarginal 
setae present except dorsally. Shell length 
of male 493-536 (X = 513) um; shell height 
278-314 (X = 291) um. Sternal spine ab- 
sent. 

Copulatory complex (Fig. 2d) with penif- 
erum bowed posteriorly with faint posterior 
impression at level just dorsal to penis; apex 
of ventral extremity directed anteriorly. Ac- 
cessory groove in form of slender cylinder 
reaching dorsal margin of spermatic loop. 
Clasping apparatus with vertical and hori- 
zontal rami joining at about 80 degree angle. 
Vertical ramus only faintly bowed, lacking 
shoulder on postaxial surface. Horizontal 
ramus tapering distally, lacking teeth on both 
pre- and postaxial borders but with 3 apical 
denticles. Finger guard bearing prominent 
posteroapical excavation and directed an- 
teroventrally. 

Triunguis female: Eye located about 0.29 
shell length from anterior end. Shell (Fig. 
2e) asymmetrically ovate resulting from 
posteroventral bulge and posterior notch at 
level of amiculum; shell length 506-521 (¥ 
= 514) um; shell height 278-300 (X = 291) 
pum. Genital apparatus consisting of J-shaped 
rod and prominent pleated amiculum, part 
of which hanging pendant and another ex- 
tending caudoventrally from area of short 
arm of J-shaped rod and, in part, protruding 
beyond caudal margin of shell. 

Type locality: Seep, 0.1 mile (0.2 km) 
north of Canoe Branch on Grove Road, 0.6 
mile (1 km) north of Riverside; 0.8 mile (1.3 
km) southeast of Poplar Grove, Claiborne 
County, Tennessee. This locality is in the 
Powell River Basin. 


Disposition of types: The holotypic male 
and allotypic female are deposited in the 
National Museum of Natural History 
(Smithsonian Institution), USNM 235516. 
Paratypes are in the collections of H. H. 
Hobbs III and the Smithsonian Institution. 

Host: Cambarus (Jugicambarus) dubius. 

Entocytherid associates: Ascetocythere di- 
dactylata. 

Range and specimens examined: Known 
only from the type locality; 17 specimens 
were collected on 23 Jul 1987 by G.WSS., 
D.C., and R.F.J. 

Relationships. — Among its closely allied 
congeners Dactylocythere pygidion seems to 
be more similar to Dt. falcata Hobbs and 
Walton, 1961, than to Dt. corvus Hobbs and 
Walton, 1977, Dt. myura Hobbs and Wal- 
ton, 1970, and Dt. prominula Hobbs and 
Walton, 1977. Despite the similarities, it 
differs from Dt. falcata in possessing a sim- 
ple accessory groove that extends dorsally 
only to the dorsal level of the spermatic 
loop, and there are three terminal denticles 
at the apex of the clasping apparatus. In Dt. 
falcata the complex accessory groove ex- 
tends considerably dorsal to the spermatic 
loop, and the apex of the clasping apparatus 
usually lacks denticles. 

Etymology: Gr. Pygidion = rump. So 
named because of the prominent postero- 
ventral prominence on the shell of all of the 
females and a hint of such in some of the 
males. 


Donnaldsoncythere donnaldsonensis (Klie) 


Entocythere donnaldsonensis Klie, 1931: 
334, figs. 1-9. 

Donnaldsoncythere donnaldsonensis. — Hart, 
1962:131. 


New records. — Kentucky: Powell County 
[Kentucky Basin], burrows along ditch 1.8 
mi (2.9 km) E of Slade, 2.7 mi (4.3 km) NW 
of Pine Ridge, 10 Oct 1987, P.M., D.C., 
G.W.S., and R.F.J., host: Cambarus J.) 
dubius, entocytherid associates: Dactylo- 
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Fig. 2. 
Shell of female; c, d, Copulatory complex of male). 


cythere lepta and Plectocythere kentuckien- 
sis, New species. 

Ohio: Augalaize County [Miami Basin], 
burrows along ditch 1.0 mi (1.6 km) E of 
Gutman, 2.5 mi (4 km) NW of Santa Fe, 7 
Jul 1984, V.S. and G.W.S., host: Cambarus 
(L.) diogenes, entocytherid associate: Dac- 
tylocythere crawfordi. 

Tennessee: Claiborne County [Powell Ba- 
sin], (1) burrows at spring 10.8 mi (17.3 km) 
SW of Middlesboro, 2.8 mi (4.5 km) NE of 
Pleasant, 11 Aug 1987, G.W.S. and R.F-.]J., 
host: Cambarus (J.) dubius, entocytherid as- 
sociates: Ascetocythere didactylata and Dac- 
tylocythere mecoscapha. (2) burrows along 
tributary to Russell Creek, 6.0 mi (9.6 km) 
NE of Tazewell, 14.5 mi (23.2 km) SE of 


a—c, Plectocythere kentuckiensis, n. sp.; d-f, Dactylocythere pygidion, n. sp. (a, f, Shell of male; b, e, 


Middlesboro, 11 Aug 1987, G.W.S. and 
R.F.J., host: Cambarus (J.) dubius and C. 
(C.) sp.?, entocytherid associates: Dactylo- 
cythere mecoscapha and Uncinocythere si- 
mondsi. 

Virginia: Highland County [Potomac Ba- 
sin], (1) burrows along ditch 1.0 mi (1.6 km) 
SW of Mill Gap, 4.0 mi (6.4 km) WSW of 
Mustoe, 23 Jun 1987, G.W.S. and R.F-.J., 
host: Cambarus (J.) dubius, entocytherid as- 
sociate: Ascetocythere sclera. (2) burrows at 
spring 1.5 mi (2.4 km) E of Monterey, 5.0 
mi (8 km) NE of Vanderpool, 24 Jun 1987, 
G.W.S. and R.F.J., host: Cambarus (J.) 
monongalensis Ortmann, 1905, entocyther- 
id associate: none. 

West Virginia: (1) Clay County [Elk Ba- 
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sin], burrows along ditch 2.5 mi (4 km) 
NNW of Lizemores, 24.5 mi (39.2 km) E 
of Charleston, 22 Jun 1987, G.W.S. and 
R.F.J., host: Cambarus (J.) dubius, ento- 
cytherid associates: Ascetocythere sclera and 
Dactylocythere sp.? (2) Greenbrier County 
(Kanawha Basin), burrows along ditch at 
Summit Lake National Forest campground, 
6 mi (9.6 km) ENE of Richwood, 13.0 mi 
(20.8 km) SE of Cowen, 23 Jun 1987, G.W.S. 
and R.F.J., hosts: Cambarus (C.) cavatus 
Hay, 1902, C. (V/.) dubius, and C. (J.) mo- 
nongalensis, entocytherid associates: none. 
(3) Greenbrier County [New Basin], bur- 
rows at cave on U.S. Hwy 219, 1.25 mi (2 
km) SW of Renick, 2.5 mi (4 km) NW of 
Spring Creek, 20 Aug 1988, T.J. and G.W.S., 
host: Cambarus (P.) nerterius, Hobbs, 1964, 
entocytherid associate: Uncinocythere si- 
mondsi. (4) Kanawha County [Kanawha 
Basin], burrows along ditch 3.5 mi (5.6 km) 
NW of Delva, 22.0 mi (35.2 km) SE of 
Charleston, 22 Jun 1987, G.W.S. and R.F.J., 
host: Cambarus (J.) dubius, associates: none. 
(5) Lincoln County [Guyandotte Basin], 
burrows in seep 1.5 mi (2.4 km) NE of Aten- 
ville, 25.0 mi (40 km) E. of Louisa, 21 Jul 
1987, G.W.S., D.C., and R.F.J., host: Cam- 
barus (J.) dubius, associate: Ascetocythere 
stockeri. (6) Monroe County [Kanawha Ba- 
sin], burrows along ditch 0.1 mi (0.2 km) 
NW of Gap Mill, 1.0 mi (1.6 km) SE of Red 
Mill, 18 Aug 1988, T.J. and G.W.S., host: 
Cambarus (J.) dubius, associates: none. (7) 
Pocahontas County [Kanawha Basin], seep 
4.9 mi (7.8 km) NW of Woodrow, 9.7 mi 
(15.5 km) NW of Marlington, 23 Jun 1987, 
G.W.S. and R.F.J., hosts: Cambarus (C.) 
carinirostris and Cambarus (J.) mononga- 
lensis, associates: none. (8) Pocahontas 
County [Kanawha Basin], ditch and seep 
1.0 mi (1.6 km) S of Thornwood, 3.2 mi 
(5.1 km) E of Barton, 23 Jun 1987, G.W.S. 
and R.F.J., hosts: Cambarus (C.) cariniros- 
tris and C. (J.) monongalensis, associates: 
none. (9) Pocahontas County [Kanawha Ba- 
sin], burrows along ditch at Arbovale, 1.5 
mi (2.4 km) NNE of Greenbank, 23 Jun 
1987, G.W.S. and R.F.J., hosts: Cambarus 


(J.) dubius and C. (J.) monongalensis, as- 
sociates: none. (10) Tucker County [Mo- 
nongahela Basin], seep 0.1 mi (0.2 km) N 
of Gladwin, 9.2 mi (14.7 km) SE of Parsons, 
26 Jun 1987, G.W.S. and R.F.J., host: Cam- 
barus (J.) monongalensis, associates: none. 
(11) Wyoming County [Guyandotte Basin], 
burrows in ditch along St. Rte. 971 at Lily- 
dale, 6 Jul 1988, G.W.S. and R.F-.J., hosts: 
Cambarus (J.) dubius and C. (L.) diogenes, 
entocytherid associate: Dactylocythere guy- 
andottae. 


Lordocythere petersi Hobbs & Hobbs 


Lordocythere petersi Hobbs & Hobbs III, 
1970:16, fig. 9. 


New record. — Tennessee: Morgan County 
[Tennessee Basin], burrows in ditch at Pe- 
tros-Joiner School yard, 1.5 mi (2.4 km) W 
of Union, 11.1 mi (17.8 km) WNW of Oak 
Ridge, 24 July 1987, D.C., G.W.S. and 
R.F.J., host: Cambarus (L.) acanthura 
Hobbs, 1981, entocytherid associates: none. 


Plectocythere kentuckiensis, new species 
Fig. 2a—c 


Diagnosis. —Male with eye spots reduced 
and located about 0.25 shell length from 
anterior margin. Shell (Fig. 2a) ovate with 
broad shallow concavity ventrally about 
level of eye spot. Submarginal setae present 
except dorsally. Shell length 440-493 (¥ = 
448) um; shell height 250-278 (X = 263) 
pum. 

Copulatory complex (Fig. 2c) with ventral 
part of peniferum very slightly swollen and 
produced in tapering slender, gently undu- 
lating projection terminating in 3 tubercu- 
liform prominences; penis emerging from 
digitiform extension borne on projection 
near its base; neither prostatic or spermatic 
element of penis as long as clasping appa- 
ratus. Clasping apparatus forming gentle arc, 
not divisible into horizontal and vertical 
rami; postaxial border entire; preaxial bor- 
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der with 3 subequally-spaced teeth in distal 
third, apex bearing 3 terminal denticles. 
Ventral finger about twice as long as dorsal 
finger and gently curved along proximal 
three-fifths. 

Triunguis female. —Eye weakly pigment- 
ed and situated 0.26 shell length from an- 
terior margin (Fig. 2b). Shell ovate with 
shallow ventral concavity in anterior half 
sometimes more conspicuous than that in 
male. Submarginal setae present except dor- 
sally. Shell length 457-478 (Y¥ = 469) um; 
shell height 250-278 (X = 265) um. Genital 
apparatus consisting of hyaline globular 
mass covered with brown, presumably for- 
eign, finely-particulate matter. 

Type locality: Crayfish burrows in road- 
side ditch 2.0 miles (3.2 km) east of State 
Route 11 on State Route 15, 1.8 miles (2.9 
km) E of Slade, Powell County, Kentucky. 
This locality is in the Kentucky River basin. 

Disposition of types: The holotypic male 
and allotypic female are deposited in the 
National Museum of Natural History 
(Smithsonian Institution), USNM 235517 
and 235518, respectively. Paratypes are in 
the collections of H. H. Hobbs III and the 
Smithsonian Institution. 

Host: Cambarus (Jugicambarus) dubius. 

Entocytherid associates: Donnaldson- 
cythere donnaldsonensis and Dactylocythere 
lepta, described above. 

Range and specimens examined: Known 
only from the type locality. Thirteen spec- 
imens (9 males and 4 females) were ob- 
tained from the crayfish collected on 10 Oct 
1987 by P.M., D.C., G.W.S., and R.F.J. 

Relationships: Plectocythere kentuckien- 
sis is the fourth species to be assigned to this 
genus, the range of which is circumscribed 
by four localities in Kentucky: two in Bell 
County (the type localities of P. crotaphis 
Hobbs III, 1965, and P. odelli Norden, 
1977), one in Letcher County (the type lo- 
cality of P. johnsonae Hobbs & Hart, 1966), 
and that cited above in Powell County. They 
also infest the same host, Cambarus (Jugi- 
cambarus) dubius (Cambarus carolinus. — 
Hobbs & Hart, 1966, and Hobbs III, 1969, 


V3 


=Cambarus (J.) dubius). These are closely 
allied forms, and which of the three is most 
closely allied to P. kentuckiensis is problem- 
atical. The undulating ventral extension of 
the peniferum resembles that in P. crotaphis 
and P. odelli more closely than it does that 
of P. johnsonae which is only slightly curved, 
but the undulation is much weaker in P. 
kentuckiensis, and whereas in P. crotaphis 
and P. odelli the extension is directed cau- 
dally, that in P. kentuckiensis is disposed 
caudoventrally. Moreover the prominence 
from which the penis emerges originates at 
the base of the extension, much proximal 
to its tip. Three features of P. kentuckiensis 
seem to be unique in the species group: both 
the spermatic and prostatic elements of the 
penis are shorter than the clasping appara- 
tus; the terminal end of the peniferal exten- 
sion bears 2 or 3 small tuberculiform lobes; 
and the teeth and apical denticles on the 
clasping apparatus are sharply defined and 
clearly positioned on the postaxial border 
of the apparatus. 


Uncinocythere simondsi 
(Hobbs & Walton) 


Entocythere simondsi Hobbs & Walton, 
1960:17, figs. 1-10. 
Uncinocythere simondsi. — Hart, 1962:123. 


New record. —Kentucky: Madison Coun- 
ty [Kentucky Basin], burrows at Central 
Kentucky Wildlife Area, 9.5 mi (15.2 km) 
SSE of Richmond, 2.7 mi (4.3 km) NE of 
Bobtown, 26 Mar 1988, G.W.S., D.C., 
R.F.T., and R.F.J., host: Cambarus (J.) 
batchi, entocytherid associates: Ankylocy- 
there copiosa and Dactylocythere macro- 
holca. 

Tennessee: Claiborne County [Powell Ba- 
sin] burrows along tributary to Russell 
Creek, 6.0 mi (9.6 km) NE of Tazewell, 14.5 
mi (23.2 km) SE of Middlesboro, 11 Aug 
1987, G.W.S. and R.F.J., hosts: Cambarus 
(C.) sp.? and C. (J.) dubius, entocytherid 
associates: Dactylocythere mecoscapha and 
Donnaldsoncythere donnaldsonensis. 
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West Virginia: Greenbrier County [Ka- 
nawha Basin], cave on U.S. Hwy 219, 1.25 
mi (2.0 km) SW of Renick, 2.5 mi (4 km) 
NW of Spring Creek, 20 Aug 1988, T.J. and 
G.W:S., host: Cambarus (P.) nerterius, en- 
tocytherid associate: Donnaldsoncythere 
donnaldsonensis. 
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REDESCRIPTION OF TWO SPECIES OF 
PSEUDIPHIMEDIELLA FROM THE SOUTHERN OCEAN 
(AMPHIPODA: IPHIMEDIIDAE) 


C. O. Coleman and J. L. Barnard 


Abstract. — Pseudiphimediella nodosa and P. glabra are redescribed from pre- 
viously unreported materials and compared together taxonomically. Variability 


is discussed. 


A review of Pseudiphimediella, with new 
diagnosis, and redescription of the two 
known species of the genus, is based on new- 
ly examined specimens in the collections of 
Smithsonian Institution. 


Iphimediidae 
Pseudiphimediella Schellenberg 


Pseudiphimediella Schellenberg, 1931: 119 
(Amphitoe nodosa Dana, 1853, original 
designation). — Watling & Holman, 1980: 
639. 


Diagnosis. —Body covered with teeth or 
processes. Antenna 1: peduncular article 2 
shorter than |. Mouthparts projecting quad- 
rately. Labrum incised, not very broad. 
Mandibular incisor broad, cutting frontally, 
weakly toothed; raker row absent; molar ab- 
sent. Lower lip: inner lobes absent. Maxilla 
1: palp 2-articulate, article 2 ordinary. Max- 
illa 2: inner plate without facial row of setae. 
Maxillipeds: inner plate as long but not as 
broad as outer plate, palp article 2 broad 
and apicomedially unproduced; palp article 
4 obsolescent. Coxae ordinary. Gnathopods 
scarcely diverse, of slightly different sizes, 
articles 5—6 elongate, narrow; both gnatho- 
pods chelate; gnathopod 2 more strongly 
setose than 1. Telson scarcely incised. 

Relationship. —Like Iphimediella but 
mandible cutting in frontal plane; thus 
mouthparts projecting quadrately. 

Differing from Echiniphimedia in the ab- 


sence of surficial cusps, all teeth emerging 
from margins of segments and coxae. 

Species. —(Geographic codes in brackets 
are explained in Barnard & Barnard, 1983: 
181); P. glabra (Schellenberg, 1931), bathy- 
al Falkland-Magellan region [866 + B]; no- 
dosa (Dana, 1853) (Barnard, 1932), Falk- 
land-Magellan region [866]. 

Distribution. — Marine, Magellanic region 
and Falkland Islands, 0-494 m, 2 species. 


Pseudiphimediella nodosa (Dana, 1853) 
Figs. 1-5 


Iphimedia nodosa Dana, 1853:928, pl. 63, 
fig. 3A, B.—?Stebbing, 1906:216. 

Pseudiphimediella nodosa: Schellenberg, 
1931:119, fig. 64, pl. 1, fig. A. 

?Iphimediella nodosa: K. H. Barnard, 1932: 
119, fig. 67; non K.H. Barnard, 1930:361 
(=Echiniphimedia echinata). 

Pseudiphimediella nodosa: Watling & Hol- 
man, 1980:641, fig. 21. 


Material.—Ovigerous female (32 eggs), 
10.5 mm, # 76 (W.L.S[chmitt].); Punta Are- 
nas, Chile; 4 Feb 1927. 

Description. —Body (Fig. 1a, d): Robust, 
pereon increasing in width to fifth pereonite; 
pereonite 2 shortest; pereonite 5 with pair 
of blunt teeth posteromarginally, on pereo- 
nite 6 longer and acute teeth; pereonite 7 
with 4 posteromarginal teeth, middorsal pair 
longer and stout, posteroventral corner of 
pereonite 7 pointed; metasomites 1-2 with 
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Fig. 1. a—d, Pseudiphimediella nodosa female. a, lateral view of habitus. b, labium (lower lip). c, antenna 1. 


d, dorsal view of habitus. 


similar posteromarginal teeth and middor- 
sal tooth; epimeron | shorter than 2 and 3; 
metasomite 3 with elongate middorsal tooth 
and 2 stout teeth posteromarginally; all 


metasomites with acute processes latero- 
posteromarginally; posteroventral angles of 
epimera 2 and 3 acute; urosomite | with 
dorsal hump; urosomite 2 shortest. 
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Head: Eyes round, rostrum strongly 
curved ventrally; lateral cephalic lobe 
notched and ridged. 

Antenna | (Fig. 1c): Shorter than antenna 
2; peduncular article 1 stout, with 3 pro- 
cesses and plumose setae apically; article 2 
slender, slightly expanded distally; article 3 
shortest; accessory flagellum uniarticulate, 
scale-like; 14 flagellar articles, flagellar ar- 
ticle 1 longest. 

Antenna 2 (Fig. 2c, f): Peduncular article 
1 with acute process; article 2 with short 
gland cone; article 3 shorter than article 1, 
subequal in length to article 2; article 4 with 
2 processes apically, slightly expanded dis- 
tally; article 5 subequal in length to 4; fla- 
gellum consisting of 32 articles, each with 
group of short setae apically. 

Labrum (Fig. 2a): Broad, incised, sym- 
metrically lobed. 

Mandible (Fig. 2b, e): Incisors dentate, 
molar and rakers absent; lacinia mobilis of 
left mandible broad, apically dentate; lacin- 
ia mobilis of right mandible slender, point- 
ed; mandibular palp 3-articulate, article 1 
shortest; article 2 longest, with 3 long setae 
laterodistally. 

Lower lip (Fig. 1b): Lobes broad, un- 
notched, apically setose; mandibular pro- 
cess rounded. 

Maxilla | (Fig. 2g): Inner lobe shorter than 
outer lobe, with 7 setulated setae margin- 
ally; outer plate slender, with 9 medially 
dentate setae apically; palp 2-articulate, 
broad, article 2 twice as long as 1 with 2 
rows of setae apically. 

Maxilla 2 (Fig. 2d): Inner lobe wider than 
outer lobe, subequal in length, setae as in 
detail of Fig. 2d; inner lobe long setae api- 
cally. 

Maxilliped (Fig. 3d—g): Inner lobes long, 
apically truncate, with setulated setae me- 
diomarginally and apically; outer plate 
broad, rounded, with long setulated setae 
lateromarginally and shorter setae medio- 
marginally; palp 3-articulate, articles 1 and 
2 broad, article 2 slightly produced medi- 


ally, article 3 slender, apically with small 
peg; palp densely setose (in Fig. 3e only the 
places of insertion of setae are shown, dot- 
ted line indicating maximal length of setae). 

Gnathopod 1 (Fig. 3c): Shorter than 
gnathopod 2; coxa tapering distally; basis 
elongate, narrowing distally, slightly sinu- 
ous anteromarginally, with some setae on 
lateral face and anteromarginally; ischium 
longer than merus; carpus slender, shorter 
than propodus; chela as in detail of Fig. 3c. 

Gnathopod 2 (Fig. 3a, b): Coxa apically 
truncate; basis elongate; ischium longer than 
merus; carpus slightly excavate anteriorly, 
with anteromarginal setae; carpus and pro- 
podus subequal in length; propodus with 
groups of setae anteromarginally, propodus 
with broad apical process and slender dac- 
tylus forming chela (Fig. 3b). 

Pereopod 3 (Fig. 4a): Coxa broad, round- 
ed apically; basis longer than ischium and 
merus combined; ischium shortest; merus 
expanded distally, with anteroapical pro- 
cess; carpus subequal in length to merus; 
propodus longer than carpus; dactylus with 
apical claw. 

Pereopod 4 (Fig. 4b): Coxa rounded an- 
teriorly, with subacute process posteriorly; 
basis to dactylus as for pereopod 3. 

Pereopod 5 (Fig. 4c): Coxa wider than 
long, rounded anteriorly, subacutely pro- 
cessed posteriorly; basis broad, ridged, 
slightly excavate posteriorly, deeply exca- 
vate ventrally; some spiniform setae ante- 
riorly; ischium short, partly hidden by basis, 
slightly projecting anteriorly; merus ex- 
panded distally, with acute process poste- 
riorly. 

Pereopod 6 (Fig. 4d): Coxa of similar 
shape as pereopod 5, but posterior process 
pointed acutely; basis subequal to pereopod 
5, but slightly longer and with more spini- 
form setae anteromarginally; ischium and 
merus subequal to pereopod 5, but poster- 
odistal process longer. 

Pereopod 7 (Fig. 5a): Coxa smallest, sub- 
acutely produced posteriorly; basis longer 
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Fig. 2. a—g, Pseudiphimediella nodosa female. a, labrum (upper lip). b, left mandible, detail showing medial 
view of incisor region and lacinia mobilis. c, peduncular article 5 and flagellum of antenna 2. d, maxilla 2. e, 
right mandible, detail showing incisor and lacinia mobilis. f, peduncular articles 1-4 of antenna 2. g, maxilla 1. 
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Fig. 3. a-g, Pseudiphimediella nodosa female. a, gnathopod 2. b, chela of pereopod 2. c, gnathopod 1, detail 
showing chela. d, inner plate of maxilliped. e, maxillipedal palp, setae partly omitted, place of insertion shown, 
dotted line indicating length of setae. f, maxilliped seen from oral side, setae omitted. g, outer plate of maxilliped, 
setae partly omitted with places of insertion of lateromarginal setae shown. 
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Fig. 4. a—d, Pseudiphimediella nodosa female. a, pereopod 3. b, pereopod 4. c, pereopod 5. d, pereopod 6. 


and wider compared to pereopod 6, slightly Pleopod 1 (Fig. 5b): Peduncle relatively 
excavate posteromarginally, forming 2 short broad, with lateral setulated setae; inner ra- 
processes; ischium and merus as for pereo- mus slightly longer; 2 coupling hooks as in 
pod 6. detail of Fig. 5b. 
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500 pm 
Fig. 5. a-f, Pseudiphimediella nodosa female. a, pereopod 7, coxa damaged posteriorly. b, pleopod 1. c, 
telson. d, uropod 1. e, uropod 2. f, uropod 3. 


1; peduncle slightly shorter than inner ra- 
mus; outer ramus shorter than inner ramus; 
in lateral view tips of rami not reaching api- 


Uropod 1 (Fig. 5d): Peduncle longer than 
rami; rami subequal in length, apically bifid 


asymmetrically as in detail of Fig. 5d. 
Uropod 2 (Fig. 5e): Shorter than uropod ces of uropods 1 and 3. 
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Uropod 3 (Fig. 5f): Peduncle much short- 
er than rami; rami subequal in length, inner 
ramus wider, lanceolate and without spi- 
niform setae. 

Telson (Fig. 5c): Longer than wide, dis- 
tally rounded. 

Discussion. —Certain antarctic amphi- 
pods exhibit morphological variability 
(Watling & Holman 1980, 1981; Barnard 
1989). Previous descriptions of Pseudiphi- 
mediella nodosa show how the dorsal ar- 
mament may vary. For example, Stebbing 
(1906) described one pair of dorsal teeth 
posteromarginally on pereonites 4 to 7: “°°... 
tubercular on segment 4, successively larger 
on following segments... .”’ Barnard (1932) 
described a specimen with pereon segments 
1 to 6 being smooth. Schellenberg (1931) 
found a pair of short teeth on pereonite 5. 
The redescribed specimen bears a pair of 
very short blunt teeth on pereonite 5, and 
a pair of larger teeth on pereonite 6. Except 
for the Schellenberg reference it is probable 
that the other citations are based on erro- 
neous identifications. 

There are some differences in the max- 
illipedal palps of previously described spec- 
imens and the animal described herein. Bar- 
nard (1932) described the development of 
the maxillipedal palp: “‘2nd joint of palp 
slightly expanded distally, but scarcely pro- 
duced.”” Watling & Holman (1980) found 
“that the maxillipedal palp articles 1 and 2 
were not appreciably broadened... ,”’ which 
resembles the conditions described by Bar- 
nard (1932). Contrary to these observations 
the redescribed specimen has broad palp ar- 
ticles 1 and 2 (article 2 medially produced) 
as in fig. 64 of Schellenberg’s description 
and is densely covered with setae medio- 
marginally. 

The shape of the telson may also vary. 
Barnard (1932) found that the telson of his 
specimen was apically slightly incised, but 
according to Schellenberg’s figure the telson 
is apically truncate, whereas our specimen 
bears a rounded telson. The fourth maxil- 
lipedal palp article, observed by Watling and 
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Holman, was not seen in this material, but 
it might easily be overlooked owing to the 
dense setation of article 3 (see also discus- 
sion of the description of Pseudiphimediella 
glabra). 

Distribution. — Falkland Islands, Magel- 
lanic region, low tide to 150 m. 


Pseudiphimediella glabra 
(Schellenberg, 1931) 
Figs. 5-10 


Pariphimediella glabra Schellenberg, 1931: 
121, fig. 65, pl. 1, fig. B. 


Material. —2 females, 8.5 and 9 mm, El- 
tanin St. 974 (53°32’S, 64°57'W), 119-124 
m, gear: 40’otter trawl, 12 Feb 1964. 

Description. — Body (Fig. 6a, b): Slender; 
pereonite | longer than 2; pereonites 2 to 5 
shortest; pereonite 6 with 2 teeth postero- 
marginally; pereonite 7 posteromarginally 
with 2 stout teeth dorsally and 2 shorter 
teeth laterally, posterolateral angles of pe- 
reonites 5 to 7 pointed. Metasomites | to 3 
with similar arrangements of posteromar- 
ginal teeth as pereonite 7, but with keel-like 
tooth middorsally and flanked by dorsolat- 
eral teeth; keel-like tooth on metasomite 3 
longest, with shorter dorsolateral teeth found 
in metasomites 1 and 2 not present; pos- 
teroventral angles acute, inconspicuous ridge 
on epimera | and 2. Urosomite 1 longest, 
with middorsal process, urosomite 2 short- 
est. 

Head (Fig. 6a): Longer than pereonite 1, 
lateral cephalic lobe notched and ridged; 
rostrum relatively broad, acute, flexed. 

Antenna | (Fig. 7a, b): Shorter than 2; 
peduncular article 1 stout, with 3 acute me- 
diodistal processes, long plumose setae; ar- 
ticle 3 shorter than 1 (58%), with acute pro- 
cess distally, article 3 shortest; accessory 
flagellum uniarticulate, inconspicuous (see 
detail of Fig. 7a); flagellar articles slender, 
every second article of second half with 1- 
2 aesthetascs and group of setae (as in detail 
of Fig. 6a). 

Antenna 2 (Fig. 7c, e): Peduncular article 
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Fig. 6. 
mandible. d, right mandible. 


1 with long acute process; article 2 with 2 
acute processes and short gland cone; article 
3 short; article 4 slightly longer than article 
5, with 2 processes distally, flagellum with 
41 articles, each with group of short setae 
distally. 

Labrum (Fig. 7f): Broad, rounded distal- 
ly. 

Mandible (Fig. 6c, d): Dentition of inci- 


a—d, Pseudiphimediella glabra female. a, left lateral view of habitus. b, dorsal view of habitus. c, left 


sors abraded (but specimens are in premolt 
condition), preformed incisors and laciniae 
mobiles with sharp toothed cutting edges; 
lacinia mobiles on right mandible slender, 
on left mandible broad; palp 3-articulate, 
article 2 longest, distally with 4 long setae; 
article 3 strongly curved laterally with group 
of setae ventromarginally. 

Lower lip (Fig. 7d): (Taken from other 
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Fig. 7. 
on flagellum. b, peduncular articles 1 and 2 of antenna 1. c, peduncular articles 1 to 4 of antenna 2. d, labium 


(lower lip), taken from other female. e, peduncular article 5 and flagellum of antenna 2. f, labrum (upper lip). 


specimen) lobes broad, apices apically 
slightly sinuoid; mandibular projections 
short and rounded. 

Maxilla 1 (Fig. 8b): Inner plate slightly 
shorter than outer plate, with 10 setae me- 


a-f, Pseudiphimediella glabra female. a, antenna 1, details showing accessory flagellum and aesthetascs 


diomarginally; outer plate with 11 spini- 
form setae, dentition abraded, preformed 
setae with sharp dentition; palp biarticulate, 
longer than outer plate with 7 setae distally. 

Maxilla 2 (Fig. 8a): Inner plate wider than 


86 PROCEEDINGS OF THE BIOLOGICAL SOCIETY OF WASHINGTON 


Fig. 8. a—f, Pseudiphimediella glabra female. a, maxilla 2. b, maxilla 1. c, maxillipedal palp, seen from ventral. 
d, outer plate of maxilliped, ventral view. e, inner plate of maxilliped seen from oral side. f, maxilliped seen 
from oral side, setae of plates and palps omitted. 


outer plate, slightly expanded distally, with Maxilliped (Fig. 8c—f): Inner plate shorter 
stout, relatively short, setulated setae dis- than outer (ca. 80%), with setulated setae 
tally; outer plate, slender, with longer setae mediomarginally and distally; outer plate 
distally. broad with setulated setae marginally; palp 
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Fig.9. a—e, Pseudiphimediella glabra female. a, gnathopod 1, detail showing chela. b, pereopod 3. c, pereopod 
4. d, pereopod 5. e, gnathopod 2, detail showing chela. 


4-articulate (fourth minute article may eas- Gnathopod 1 (Fig. 9a): Coxa slightly ex- 
ily be overlooked using light-microscopy, panded distally, truncate apically; basis 
see discussion), article 2 expanded distally, elongated, shorter than coxa, slightly sin- 
article 3 slender, setation as in Fig. 7c. uoid; ischium elongate, just longer than 
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merus; carpus shorter than propodus (72%); 
propodus and dactylus forming chela (as in 
detail of Fig. 9a). 

Gnathopod 2 (Fig. 9e): Coxa longer than 
coxa |, tapering distally; basis elongate, sub- 
equal in length to coxa, longer than ischium 
and merus combined, with plumose setae 
posteromarginally; ischium longer than 
merus; carpus slightly shorter than propo- 
dus, with two long setae posterodistally; 
propodus and dactylus forming chela, prop- 
odus process wider than dactylus; setation 
of propodus as in detail of Fig. Ye. 

Pereopod 3 (Fig. 9b): Coxa slightly longer 
than coxa 2, tapering distally; basis shorter 
than coxa, subequal in length to ischium 
and merus combined; plumose setae pos- 
teromarginally; ischium shorter than me- 
rus; merus slightly expanded distally, with 
spiniform setae marginally. 

Pereopod 4 (Fig. 9c): Coxa longer than 
preceding coxae, with acute lobe postero- 
marginally, ventrally pointed; basis to me- 
rus as for pereopod 3. 

Pereopod 5 (Fig. 9d): Coxa rounded an- 
teriorly, subacute posterior lobe; basis broad 
with ridges; slightly excavate posteriorly, 
partly overlapping ischium, distally exca- 
vate; ischium short, pointed anteriorly; 
merus expanded distally, with acute process 
posterodistally, spiniform setae marginally. 

Pereopod 6 (Fig. 10a): Coxa shorter than 
wide, pointed posteriorly and anteriorly; 
basis broader than basis 5, ridged, excavate 
ventrally and posteromarginally, spiniform 
setae anteromarginally; ischium and merus 
as for pereopod 5. 

Pereopod 7 (Fig. 10b): Coxa shorter than 
long, pointed posteriorly; basis broader than 
basis of 5 and 6, ridged; 3 pointed processes 
posteromarginally, ventrally excavate, an- 
teriorly with spiniform setae; ischium and 
merus as for pereopod 5. 

Uropod 1 (Fig. 10d): Peduncle longer than 
rami, with spiniform setae marginally; rami 
slender, subequal in length, with spiniform 
setae marginally, slightly bifid apically. 


Uropod 2 (Fig. 10e): Peduncle slightly 
shorter than inner ramus; outer ramus 
shorter than inner ramus (63%). 

Uropod 3 (Fig. 10f, g): Peduncle short, 
stout, outer ramus as for uropods | and 2, 
inner ramus broader without spiniform se- 
tae. 

Telson (Fig. 10c): Slightly longer than 
wide, notched posteriorly, some inconspic- 
uous plumose setae on dorsal face. 

Discussion.—The redescribed specimen 
resembles Schellenberg’s (1931) description 
of this species very well. According to SEM 
examinations by Watling & Holman (1980) 
the maxillipedal palp is 4-articulate. The 
minute fourth article was not seen in the 
redescribed specimen using light micros- 
copy. 

Pseudiphimediella glabra is similar to 
Pseudiphimediella nodosa. They differ in the 
following: the habitus of P. nodosa is more 
robust, the dorsal teeth are broader and 
shorter compared to P. glabra. P. glabra 
bears a middorsal tooth on urosomite 1. 
The labrum of P. nodosa is incised, but trun- 
cate in P. glabra. The first peduncular article 
of antenna 1 of P. nodosa bears teeth of 
subequal length apically, but they are of dif- 
ferent length in P. glabra. Article 2 of an- 
tenna 2 has short processes in P. nodosa, 
longer in P. glabra. The third article of the 
mandibular palp of P. glabra is strongly 
curved laterally, but normal in P. nodosa. 
The maxillulary palp is broader in P. no- 
dosa. The inner plate of maxilla 2 is broad 
and expanded distally in P. glabra (normal 
in P. nodosa). Articles 1 and 2 of the max- 
illipedal palp are broadened and densely 
covered with setae in P. nodosa (possibly 
not always?). Gnathopod | of P. nodosa has 
a shorter merus, carpus and propodus than 
in P. glabra. Coxae 3 and 4 are wider in P. 
nodosa. The basis and ischium of pereopods 
5 to 7 bear a conspicuous acute distal pro- 
cess in P. nodosa (short in P. glabra). The 
basis of pereopod 7 of P. nodosa is slightly 
excavate, forming two short processes, but 
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Fig. 10. a-g, Pseudiphimediella glabra female. a, pereopod 6, dotted line showing gill. b, pereopod 7, dotted 
line showing gill. c, telson. d, uropod 1. e, uropod 2, detail showing terminal cleft region. f, uropod 3, peduncle 
slightly damaged. g, inner ramus of uropod 3. 
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bi-excavate in P. glabra resulting in 3 pro- 
cesses. The telson of P. nodosa is rounded 
or truncate distally, but excavate in P. gla- 
bra. 

Distribution. —Burdwood Bank, Falkland 
Islands, and many localities in the Magel- 
lanic region, 2-494 m. 
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A NEW SPECIES OF CAPRELLID ASSOCIATED 
WITH HYDROIDS FROM SOUTHERN JAPAN 
(CRUSTACEA: AMPHIPODA: CAPRELLIDAE) 


Masakazu Aoki 


Abstract. —Caprella glabra, a new caprellid amphipod belonging to the Ca- 
prella acutifrons group, is described from Amakusa, southern Japan. The species 
is found in association with erect branching hydroids. Its unique pereopods 5— 
7 show a morphological adaptation to the hydroid substratum. 


During ecological studies of a sublittoral 
community at Amakusa in western Kyushu, 
I found an unusual amphipod of the genus 
Caprella that occurs only on erect branching 
hydroids. This species belongs to the Ca- 
prella acutifrons group (see Mayer 1890, 
1903) and displays some unique characters 
which appear to be morphological adapta- 
tions to life on the hydroid substratum. 
Consultation of the literature shows that it 
represents a new species, described below. 

The type materials are deposited in the 
National Science Museum, Tokyo (NSMT) 
and the National Museum of Natural His- 
tory, Smithsonian Institution, Washington, 
D.C. (USNM). 


Caprella glabra, new species 
Figs. 1-3 


Type material.—Holotype, 6, 8.7 mm 
(NSMT-Cr 10174); allotype, °, 7.0 mm 
(NSMT-Cr 10175); paratypes, 10 4, 5 2 
(NSMT-Cr 10176); paratypes, 10 6, 5 2 
(USNM 239267), on Thecocarpus niger 
Nutting, Sargassum patens C. Agardh bed, 
3 m, Tomioka, Amakusa Island, 32°31'N, 
130°02’E, 9 Apr 1988, coll. M. Aoki; para- 
types, 5 6, 5 9(NSMT-Cr 10177), on Aglao- 
phenia whiteleggei Bale, 4 m, Tomioka, 
Amakusa Island, 32°31'N, 130°02’E, 9 Apr 
1988, coll. M. Aoki. 

Diagnosis. —Body surface shiny, head 
with acute triangular projection directed 


straight forward, pereonite 3 with pair of 
sharp anterolateral projections, antenna 2 
bearing sparse short setae, basis of gnatho- 
pod 2 longer than half of pereonite 2 in 
males, palmar margin of propodus of pereo- 
pods 5-7 defined by high triangular proxi- 
mal projection bearing grasping spines. 

Description. — Male: Pereonites 2, 4, 5 and 
6 smooth. No pleura on pereonites 2-4. Pe- 
reonite 7 with small triangular process on 
posterodorsal margin. Pereonite 5 subequal 
in length to pereonites 6 and 7 combined. 
Maximum body length, 9.0 mm. 

Antenna | shorter than half of body; pe- 
duncle barely as long as flagellum. Antenna 
2 longer than peduncle of antenna 1; pe- 
duncle sparsely bearing short, simple and 
plumose setae; flagellum with hooks and 
simple setae. 

Mouthparts typical of genus, lacina mo- 
bilis of right mandible 5-toothed. 

Gnathopod 1 having palmar margin of 
propodus smooth and setose except for ser- 
rate proximal end with pair of grasping 
spines; grasping margin of dactylus serrate. 
Gnathopod 2 arising at midlength of pereo- 
nite 2 in adult; mesial and posterior sides 
of whole surface covered with fine granu- 
lations; palm of propodus barely setose, with 
2 processes, proximal one spiniform, distal 
one triangular; basis % as long as propodus, 
more than half length of pereonite 2, with 
distolateral triangular process; dactylus apex 
diagonally truncate. 
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Fig. 1. 
gnathopod 2; d, right pereopod 5; e, left pereopod 6; f, left pereopod 7. 


Gills elliptical. 

Pereopods 5, 6 and 7 increasing in length 
posteriorly; grasping margins of dactylus and 
propodus carinate and smooth, with few 
short setae; palm of propodus slightly con- 
cave, with high triangular proximal projec- 
tion; margins of basis and merus postero- 
laterally expanded to form triangular plates 
with smooth margins. Pereopod 5 with 


Caprella glabra, new species, holotype male: a, lateral view; b, dorsal view of pereonites 1-3; c, left 


proximal grasping spine on palmar lateral 
margin; pereopods 6 and 7 with paired 
grasping spines. 

Abdomen typical of genus, with pair of 
unsegmented appendages and pair of setose 
lobes; penes medial. 

Female: Maximum body length, 7.0 mm. 
Gnathopod 2 arising from anterior of pereo- 
nite 2, and surface not granular; palm of 
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Fig. 2. Caprella glabra, new species, holotype male: a, left antenna 2; b, upper lip; c, lower lip; d, left 
mandible; e, right mandible; f, maxilla 1; g, maxilla 2; h, maxilliped; i, gnathopod 1. 


propodus with 3 processes, proximal one 
triangular with single grasping spine mesial 
to margin, medial one spiniform, occasion- 
ally triangular, distal one spiniform. 


Etymology. —From the Latin glaber 


(smooth or hairless) referring to the barely 
setose, smooth body. 


Systematics. —Caprella glabra apparent- 
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Fig. 3. 
male (NSMT-Cr 10176B). a, lateral view; b, right gnathopod 2; c, female abdomen; d, male abdomen. 


ly belongs to the C. acutifrons group (Mayer 
1890, 1903), which is characterized by an 
anteriorly directed triangular rostrum-like 
projection on the head. The taxonomic sta- 
tus of the species within the C. acutifrons 
group has been discussed (McCain 1968, 
Laubitz 1972). The body that is slender, 
smooth, shiny and barely setose, the pereo- 
nites 2—4 that have no distinct pleura, and 
the gnathopod 2 that has the palm barely 
setose with a distal triangular process and a 
large proximal “poison tooth’? (McCain 
1968), links the new species strongly to the 
form natalensis, one of the 20 varieties 
(forms) proposed by Mayer (1890, 1903). 
The form natalensis is given a specific status 
as Caprella natalensis by Laubitz (1972). 
However, the pair of sharp anterolateral 
processes on the pereonite 3, the basis of 
gnathopod 2 which is proportionally longer 
than in other forms, and the sparsely setose 


Caprella glabra, new species: a, b, allotype female; c, paratype female (NSMT-Cr 10176D); d, paratype 


antenna 2 differentiate C. glabra from the 
form natalensis as well as from other forms 
in the group. 

Ecology. —Caprella penantis, a close rel- 
ative of Caprella glabra, is taken on many 
substrata, e.g., red and brown algae, sea- 
grasses, sponges, hydroids, bryozoans, gor- 
gonians, etc. (see McCain 1968, Bynum 
1980). On the other hand, C. glabra was 
collected only from Thecocarpus niger and 
Aglaophenia whiteleggei, erect branching 
hydroids (identified by I. Isasi). Some ca- 
prellids with specific habitat preferences ex- 
hibit morphological adaptations to their 
substrata in their pereopods (Caine 1978, 
Vader 1983, Aoki & Kikuchi 1990). There 
are various modes by which caprellids hold 
the substratum: holding thick rod between 
two pereopods, encircling middle-sized rod 
with the propodus and dactylus of a pereo- 
pod, grasping thin rod with tightly closed 
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propodus and dactylus, clutching flat sur- 
face with widely opened propodus and dac- 
tylus, and anchoring dactylus in soft sub- 
stratum (Wetzel 1932, Caine 1978). The 
characteristic pereopods 5-7 of C. glabra 
appear to be well adapted to grasp thin 
branches of hydroids. The high proximal 
palmar defining projection of the species 
changes the shape of the foot by increasing 
the concavity of the palmar surface, which 
presumably enhances the grasping capabil- 
ity. 

Most of the known species of Caprella 
have the antenna 2 with dense swimming 
setae, and the species in the genus which 
have been studied feed primarily by filtering 
or by scraping (Caine 1974, 1977, 1979). 
The sparse short swimming setae of C. gla- 
bra suggest that filtering is unlikely and the 
primary mode of feeding must be different 
from that of most species in the genus Ca- 
prella. 
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PHOTIS TRAPHERUS, A NEW ELEPHANTINE 
SPECIES FROM THE CARIBBEAN SEA 
(CRUSTACEA: AMPHIPODA) 


James Darwin Thomas and J. L. Barnard 


Abstract. —Photis trapherus differs from its Californian counterpart, P. ele- 
phantis, in characters of male pereopod 6: the smallness of the posteroventral 
tooth on article 2, the longer article 4 with separated posterior keel and no 
significant posteroventral lobe, the relatively thinner article 2; the lack of distal 
expansion on article 4 of pereopod 7; the distinct concavity and defining tooth 


on the palms of gnathopods 1-2. 


Photis trapherus, new species 
Figs. 1-3 


Etymology. —Gr., trapheros, stout. 

Diagnosis. — Male eyes not enlarged; cox- 
ae 1-2 not shortened; coxa 3 not much wid- 
er than coxa 4; gnathopods 1-2 feeble, with 
distinctly concave palm and defining tooth, 
article 2 not produced anterodistally, strid- 
ulation ridges absent everywhere; pereopod 
6: posteroventral tooth on article 2 very 
small, article 4 extremely elongate, with 
separated posterior keel and no significant 
posteroventral lobe, article 2 much thinner 
than article 4; distal expansion on article 4 
of pereopod 7 absent. 

Female. — Like typical male but pereopod 
6 of ordinary photis form. Gnathopods like 
typical male as represented by male “a.” 

Male “k.’’—Gnathopod 2 slightly en- 
larged, propodus broader than in typical 
male as represented by holotype, palm be- 
low main notch much broader, with distinct 
tooth between main notch and finger hinge, 
dactyl more slender, main inner spine rel- 
atively smaller than in typical male. 

Holotype. —USNM 242013, male ‘‘a”’ 
4.88 mm. 

Type locality.—Pte. Guignard, Domini- 
ca, 7 m, coarse quartz sand with large 
amounts of dark mineral grains and uni- 
cellular algal strands, 19 May 1987, coll. J. 
D. Thomas. 


Material. —Paratypes, type-locality only, 
ovigerous female “‘c”’ 2.50 mm, male “d”’ 
3.58 mm and 5 other specimens. Jioquito 
Bay, Dominican Republic, 19°53.2’N, 
71°38.5’W, 2 m, muddy sand in mangroves, 
7 Nov 1980, coll. R. P. Higgins and B. W. 
Pollock, male “‘j” 2.55 mm, male “k’”’ 2.53 
mm and 50 + other specimens. Walker Cay, 
Turks and Caicos Islands, benthic washings, 
1 m, 14 April 1988, coll. R. Heard, 60 spec- 
imens. Discovery Bay, Jamaica, 7 Sep 1986, 
algal covered rubble on fore-reef, 3—4 m, 
JDT-JAM 2A, J. D. Thomas, collector, 13 
specimens. Key Largo, Florida, canal, 3 m, 
7 Sep 1987, station LAC, 1 specimen. 

Remarks.—As demonstrated with silver 
nitrate stain, penial processes are present on 
both hypermales (with elephantine pereo- 
pod 6) and normal or younger males that 
resemble females. Males with pereopod 6 
fully developed have gnathopod 2 like fe- 
males and do not lose the penial processes. 
It appears, therefore, that the previous re- 
port (Barnard, 1962) suggesting the ele- 
phantine condition of the pereopods might 
result from neutering by a parasite is un- 
warranted. As described for male “*k’’ above, 
the ““extremely”’ terminal male has a better 
developed gnathopod 2 than other males. 

Relationship. — Differing from the similar 
Photis elephantis J. L. Barnard, 1962, from 
California, in characters of male pereopod 
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Fig. 1. Photis trapherus, new species, figures lacking letter to left of labels = holotype male ‘“‘a” 4.88 mm; k 
= male “k” 2.53 mm. Capital letters in figures refer to parts; lower case letters to left of capital letters refer to 
specimens and to the right refer to adjectives as described below: B, body; C, coxa; D, dactyl; E, epimeron(a); 
G, gnathopod; L, labium; M, mandible; N, right molar; P, pereopod; Q, left lacinia mobilis; R, uropod; S, 
maxilliped; T, telson; U, upper lip; X, maxilla; r, right; t, left. 
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Fig. 2. Photis trapherus, new species, holotype male “‘a” 4.88 mm. 
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Fig. 3. Photis trapherus, new species, figures lacking letter to left of labels = holotype male “‘a’”’ 4.88 mm; c 
= female “c”’ 2.50 mm; d = male “d”’ 3.58 mm. 
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6: the smallness of the posteroventral tooth 


on article 2, the longer article 4 with sepa-- 


rated posterior keel and no significant pos- 
teroventral lobe, the relatively thinner ar- 
ticle 2; the lack of distal expansion on article 
4 of pereopod 7; the distinct concavity and 
defining tooth on the palms of gnathopods 
1-2. 

Distribution.—Dominica (Lesser Antil- 
les); Dominican Republic (Greater Antil- 
les); Turks and Caicos Islands (near Baha- 
mas); Jamaica; Key Largo, Florida; 1—7m. 
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COPEPODA ASSOCIATED WITH THE 
SCLERACTINIAN CORAL GENUS MONTIPORA 
IN THE INDO-PACIFIC 


Arthur G. Humes 


Abstract. —Six new species and 2 new genera, Hetairosyna and Tychomyzon, 
are added to the 14 species of copepods already known to be associated with 
various species of the hard coral genus Montipora in the Indo-Pacific. The new 
species include the cyclopoid Euryte bellatula, the asterocherid siphonosto- 
matoids Hetairosyna terpna, Hetairosyna laciniata, Hetairosyna sororia, and 
Tychomyzon petalum, and the lichomolgid poecilostomatoid Haplomolgus in- 
columis. New host and locality records for the lichomolgids Haplomolgus mon- 
tiporae Humes & Ho, 1968, and Odontomolgus forhani Humes, 1978, are given. 
A list of all copepods known to be associated with Montipora is provided. 


The acroporid scleractinian coral genus 
Montipora is widespread in shallow waters 
of the tropical Indo-Pacific Ocean, from 
Madagascar and the Red Sea to Japan, Aus- 
tralia, Hawaii, and the Marquesas (Veron 
1986). Two hundred and eleven nominal 
species are known, but the number of true 
species is unknown, with 38 true species 
reported from Australia (Veron 1986). Co- 
pepods are associated with species of Mon- 
tipora in Madagascar (Humes & Ho 1968a, 
1968b; Humes & Dojiri 1982, 1983), Mau- 
ritius (Stock 1966); India (Sebastian & Pillai 
1974); the Moluccas (Humes 1978, Humes 
& Dojiri 1982); northeastern Australia 
(Humes 1978, 1984; Humes & Dojiri 1982), 
New Caledonia (Humes 1978, Humes & 
Dojiri 1982); and Hawaii (Humes 1984). 

In this work a new species of copepod is 
reported from Montipora at Enewetak Atoll 
in the Marshall Islands. Other new species, 
representing two new genera, are described 
from Madagascar, the Moluccas, north- 
eastern Australia, and New Caledonia. New 
host and distribution records are recorded 
for certain species. The number of species 
of copepods living with members of this 
large coral genus is now increased from 14 


to 20. A list of the corals and their associated 
copepods is provided. 


Materials and Methods 


The collection of the copepods covered a 
span of 19 years, from 1963-1982. Since 
the colonies of Montipora were often too 
large to be collected whole, fragments were 
isolated in plastic bags in sea water. In the 
laboratory, the corals were soaked for sev- 
eral hours in sea water with sufficient ethyl 
alcohol added to make a solution of ap- 
proximately 5%. After rinsing the corals, the 
water was passed through a fine net (120 
holes per 2.5 cm, each hole approximately 
120 wm square). The copepods were then 
removed from the sediment retained in the 
net. 

The copepods were measured and dis- 
sected in lactic acid, using the wooden slide 
technique described by Humes & Gooding 
(1964). All figures were drawn with the aid 
of a camera lucida. The letter after the ex- 
planation of each figure refers to the scale 
at which it was drawn. The body length does 
not include the setae on the caudal rami. 
The lengths of the segments of the first an- 
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tennae were measured along their posterior 
nonsetiferous margins. In the formulas for 
the armature of legs 1-4 the Roman nu- 
merals indicate spines, the Arabic numerals 
represent setae. 

The abbreviations used are: R = rostrum, 
A, = first antenna, A, = second antenna, S 
= siphon, MD = mandible, P = paragnath, 
MX, = first maxilla, MX, = second maxilla, 
MXPD = maxilliped, and P, = leg 1. 


Order Cyclopoida Burmeister, 1834 
Family Cyclopidae Dana, 1853 
Genus Euryte Philippi, 1843 


Euryte bellatula, new species 
Figs. 1, 2,3 


Type material. —4 2, 2 6 from Montipora 
compressa (Esper), in 2 m, Natsepa, Am- 
bon, Moluccas, 03°37'05”S, 128°17'00’E, 28 
May 1975. Holotype 2 (USNM 254456), al- 
lotype (USNM 254457), and 3 paratypes (2 
2, 1 6) (USNM 254458) deposited in the 
National Museum of Natural History, 
Smithsonian Institution, Washington, D.C. 
One female paratype (dissected) in the col- 
lection of the author. 

Other specimens.—6 2 from Montipora 
lobulata Bernard, in 0.5 m, Rocher a la Voile, 
Noumea, New Caledonia, 22°18'24’S, 
166°25'S50’E, 17 Jun 1971 (1 2 dissected); 4 
2, 1 6 from Montipora caliculata (Dana), in 
1.5 m, Ricaudy Reef, near Noumea, 
22°19'05"S, 166°26'28”E, 25 Jun 1971; 12 
from Montipora ramosa Bernard, in 2 m, 
north of Isle Maitre, near Noumea, 
22°19'30"S, 166°24'35”E, 13 Jul 1971; 1 9, 
1 6 from Montipora prolifera Brueggemann, 
in 3 m, southern shore of Goenoeng Api, 
Banda Islands, Moluccas, 04°32’'05’S, 
129°52'30’E, 26 Apr 1975 (6 dissected); 2 
° from Montipora verrilli Vaughan, in 3 m, 
Mermaid Cove, Lizard Island, northeastern 
Australia, 14°39'50”S, 145°27'00”E, 27 Oct 
1982. 

Female.—Body (Fig. la) slender and 
elongate. Length 0.83 mm (0.80-0.87 mm) 
and greatest width 0.31 mm (0.30-0.32 


mm), based on 10 specimens. Greatest dor- 
soventral thickness 0.22 mm. Epimera of 
segment bearing leg 1 pointed posteriorly, 
those of segments bearing legs 2 and 3 sub- 
truncate, and those of segment bearing leg 
4 rounded. Ratio of length to width of pro- 
some 1.52:1. Ratio of length of prosome to 
that of urosome 1.25:1. 

Segment bearing leg 5 (Fig. 1b) 47 x 161 
um in dorsal view, pointed posterolaterally. 
Genital segment in dorsal view (Fig. Ic) 
elongate, 107 um long, 86 um in greatest 
width, and 58 um in least width. Lateral 
spiniform process (Fig. lc, d) present on 
both sides almost midway on segment. Gen- 
ital areas located dorsolaterally near widest 
part of segment (Fig. 1c), both areas con- 
nected by duct to single midventral pore 
(Fig. 1d, e). Each area with 2 small hyaline 
setae approximately 20 um (Fig. 1d). Three 
postgenital segments from anterior to pos- 
terior 39 x 55, 31 X 52, and 44 xX 47 um. 

Caudal ramus (Fig. 1f) elongate, unor- 
namented, 73 x 18 um, ratio 4.06:1. Outer 
lateral seta short, 15 wm, dorsal seta 28 um, 
both smooth. Outermost terminal seta 52 
pm, innermost terminal seta 96 wm, and 2 
long median terminal setae 210 um (outer) 
and 340 um (inner), all with lateral setules. 

Body surface without visible ornamen- 
tation. 

Egg sac (seen on only | female) (Fig. 1g) 
containing 2 eggs 125 x 125 wm and 146 x 
120 um. 

Rostrum (Fig. 2a, b) linguiform. First an- 
tenna (Fig. 2c) 273 um long, 21-segmented. 
Lengths of segments: 28 (53 um along an- 
terior margin), 20, 11, 7.5, 6.5, 6.5, 6.5, 6.5, 
i125 13) LOP999 P11 9, ONO Sand 
20 wm, respectively. Armature: 8, 3, 2, 2, 
22S 2 D2 Wee BONS Oe ele alee eOe 
and 8. All setae smooth. 

Second antenna (Fig. 2d) 4-segmented, 
160 um long without setae. Armature: 3, 1, 
5, and 6, with 4 terminal setae slightly ge- 
niculate. Fourth segment with row of inner 
marginal setules. 

Labrum (Fig. 2a, e) with median denticles 
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Fig. 1. Euryte bellatula, female. a, Dorsal (scale A); b, Urosome, dorsal (B); c, Genital segment, dorsal (C); 
d, Genital segment, lateral (C); e, Segment bearing leg 5 and genital segment, ventral (C); f, Anal segment and 
caudal ramus, dorsal (C); g, Egg sac, ventral (D). 
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Fig. 2. Euryte bellatula, female. a, Rostrum, labrum, mandibles, and paragnaths, ventral (scale B); b, Outline 
of rostrum, lateral (B); c, First antenna, anterodorsal (E); d, Second antenna, postero-inner (E); e, Labrum, ventral 
(C); f, Mandible, ventral (C); g, Mandible, flat inner view (C); h, First maxilla, inner (C); 1, First maxilla, outer 
(C); j, Second maxilla, inner (C); k, Maxilliped, inner (C); 1, Leg 1 and intercoxal plate, anterior (E). 
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flanked by few setules. Mandible (Fig. 2a, 
f, g) 105 um long with several unequal ter- 
minal teeth (in groups of 4 and 5) and 2 
unilaterally barbed setae, and having small 
l-segmented palp bearing 3 smooth setae. 
Paragnath small lobe posterior to mandible 
(Fig. 2a). First maxilla (Fig. 2h, 1) with prox- 
imal part (gnathobase) having 6 barbed 
spines and 2 setae with lateral setules, distal 
part (palp) forming broad lobe with several 
terminal denticles and 2 pairs of smooth 
setae. Second maxilla (Fig. 2j) with first seg- 
ment (praecoxa) unarmed, second segment 
(coxa) with 1 seta and distal inward expan- 
sion having 2 setae bearing lateral setules 
and forming forceps, third segment (basis) 
with 3 setae, and small fourth segment (ex- 
opod) with 3 long setae and 1 short seta. 
Maxilliped (Fig. 2k) 3-segmented, first seg- 
ment (coxa) with 2 setae, second segment 
(basis) with | seta, third segment (endopod) 
elongate (possibly 3-segmented but divi- 
sions obscure) and having terminally 2 
clawlike setae and | straight seta, and | seta 
and row of spinules on inner margin. 

Legs 1-4 (Figs. 21, 3a—c) biramous with 
3-segmented rami. Spine and setal formula 
as follows: 


P, coxa O-1 basis 1-I exp I-1; I-1; III,1,4 
enp 0-1; 0-2; LII,III 
exp I-1; I-1; IILLIV,1 


enp 0-1; 0-2; LII,III 


P, coxa 0-1 basis 1-0 


P, coxa O-1 basis 1-0 exp I-1; I-1; IILI,V 
enp 0-1; 0-2; LII,III 
P, coxa 0-1 basis 1-0 exp I-1; I-1; ILI,V 


enp 0-1; 0-2; I,I,II 


Leg | with basis having inner fringed spine 
39 um long. Rami with outer spines fringed, 
inner spines narrowly lamellate. Third seg- 
ment of exopod of leg 2 notable in having 
formula III,I,IV,1. 

Leg 5 (Fig. le) ventrally placed and united 
midventrally by narrow sclerite. First seg- 
ment 26 <X 15 wm with 1 short dorsal seta. 
Second segment elongate, 49 x 13 um, 
unornamented, with | outer lateral fringed 
spine 52 wm, and terminally with 2 fringed 
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spines 65 wm (outer) and 78 wm (inner) and 
1 smooth seta 57 um between them. 

Leg 6 probably represented by 2 setae on 
genital area (Fig. 1d). 

Color of living specimens unknown. 

Male.—Body (Fig. 3d) slender. Length 
0.59 mm (0.55-0.61 mm) and greatest width 
0.20 mm (0.18-—0.22 mm), based on 4 spec- 
imens. Greatest dorsoventral thickness 0.16 
mm. Ratio of length to width of prosome 
1.89:1. Ratio of length of prosome to that 
of urosome 1.32:1. 

Segment bearing leg 5 (Fig. 3e) 31 x 67 
um. Genital segment 44 x 57 wm, only little 
wider than long. Four postgenital segments 
from anterior to posterior 34 x 42, 30 x 
39, 24 x 35, and 29 x 34 um. 

Caudal ramus resembling that of female 
but smaller, 44 x 15 um, ratio 2.93:1. 

Body surface unornamented as in female. 

Rostrum similar to that of female. First 
antenna (Fig. 3f) 210 wm long, 15-seg- 
mented, slightly modified. Lengths of seg- 
ments: 26 (43 um along anterior margin), 
Geel See oe 4 4 OF SS 3y) ON LON 2k 23) 
and 29 um, respectively. Armature: 8, 3, 2, 
Dar il eee, A A, A, % 2 i, 2 ar il 
aesthete, 2, 1, 3, and 8 + 1 aesthete. All 
setae smooth. Second antenna as in female. 

Labrum, mandible, paragnath, first max- 
illa, second maxilla, maxilliped, and legs 1- 
4 like those of female. 

Leg 5 (Fig. 3g) resembling that of female, 
similarly placed, second segment 33 x 12 
pm. 

Leg 6 (Fig. 3h, 1) posteroventral flap on 
genital segment bearing fringed spine 15 um 
and 2 slender setae approximately 11 um. 

Spermatophore not seen. 

Color unknown. 

Etymology.—The specific name bellatu- 
la, Latin meaning pretty or charming, al- 
ludes to the svelte appearance of this spe- 
cies. 

Remarks. — Vervoort (1964:39) listed six 
nominal species, one variety and one un- 
determined species in the genus Euryte, and 
described one new species, Euryte pseudo- 
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Fig. 3. Euryte bellatula. Female. a, Leg 2 and intercoxal plate, anterior (scale E); b, Leg 3 and intercoxa ] 
A : 


plate, anterior (E); c, Leg 4 an 


first postgenital segment, latera 


intercoxal plate, anterior (E). Male: d, Dorsal (A); e, Urosome, dorsal (E); f; 
First antenna, dorsal (C); g, Leg 5, later: entral 
1 (F) 


1 
al (F); h, Genital segment with leg 6, v (F); i, Genital segment and 
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robusta. Ummerkutty (1970) listed eight 
species and one variety. As far as can be 
determined, no new species have been add- 
ed in recent years, and the number of con- 
geners remains at eight or nine, depending 
upon whether varieties are treated as spe- 
cies. 

Euryte bellatula differs from all previ- 
ously described species in the genus. The 
formula III,I,[V,1 for the third segment of 
the exopod of leg 2 distinguishes the new 
species from Euryte robusta Giesbrecht, 
1900 (length of the female 1.20-1.40 mm, 
Sars 1913), E. curticornis Sars, 1913 (short 
first antenna, Sars 1913, pl. XIV), and E. 
pseudorobusta Vervoort, 1964 (short caudal 
ramus, 2:1, Vervoort 1964), all of which 
have the formula III,I,V for the third seg- 
ment of the exopod of leg 2. Euryte brevi- 
cauda Sewell, 1949, has a caudal ramus 
about 1.5:1 (Sewell 1949:35). Euryte similis 
T. Scott, 1912, has a more robust distal seg- 
ment in leg 5 of the female, and has the 
formula I, II, III for the third segment of the 
endopod of leg 4 (T. Scott 1912, pl. 1, 21, 
22). Euryte longicauda Philippi, 1843, has 
long caudal rami, about 9:1 (Sars 1913, pl. 
XI). 


Order Poecilostomatoida Thorell, 1859 
Family Lichomolgidae Kossmann, 1877 
Genus Haplomolgus Humes & Ho, 1968 
Haplomolgus incolumis, new species 
Figs. 4, 5, 6 


Type material.—128 2°, 51 6 from Mon- 
tipora caliculata (Dana), in 1.5 m, Ricaudy 
Reef, near Noumea, New Caledonia, 22°19’ 
00’S, 166°27'18’E, 25 Jun 1971. Holotype 
2 (USNM 254471), allotype (USNM 
254470), and 167 paratypes (122 9, 45 4) 
(USNM 254469) deposited in the National 
Museum of Natural History, Smithsonian 
Institution, Washington, D.C. Remaining 
paratypes in the collection of the author. 

Female. —Body (Fig. 4a) elongate, pro- 
some moderately broad. Length 1.19 mm 
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(1.11-1.24 mm) and greatest width 0.43 mm 
(0.41-0.44 mm), based on 10 specimens. 
Greatest dorsoventral thickness 0.35 mm. 
Epimera of segments bearing legs 1-4 
rounded. Segment bearing leg 1 fused with 
cephalosome. Ratio of length to width of 
prosome 1.68:1. Ratio of length of prosome 
to that of urosome 1.26:1. 

Segment bearing leg 5 (Fig. 4b) 104 x 221 
um. Genital segment in dorsal view 
subquadrate, 138 x 151 um, little wider 
than long, in lateral view notched dorsally 
(Fig. 4c). Genital areas situated dorsolater- 
ally in anterior half of segment and con- 
nected by transverse, very broadly U-shaped 
bar. Each area with 2 minute setae approx- 
imately 5 wm (Fig. 4c). Three postgenital 
segments from anterior to posterior 78 x 
104, 81 x 99, and 52 X 65 um. 

Caudal ramus (Fig. 4d) elongate, 117 x 
21 um, width taken at middle, ratio 5.57:1. 
Outer lateral seta 57 wm, dorsal seta 73 um, 
outermost terminal seta 52 wm, innermost 
terminal seta 92 um, and 2 median terminal 
seta 185 um (outer) and 220 um (inner). All 
setae smooth. 

Egg sac containing | egg 153 x 125 wm 
(Fig. 4e), 135 x 122 um (Fig. 4f), 187 x 
135 wm (Fig. 4g), 2 eggs 159 x 140 um (Fig. 
4h), 3 eggs (Fig. 41), or 4 eggs (Fig. 4)). 

Rostrum (Fig. 4k) moderately elongate, 
linguiform. First antenna (Fig. 41) 280 um 
long. Lengths of its 7 segments: 24 (55 um 
along anterior margin), 88, 23, 26, 40, 27, 
and 21 um, respectively. Armature: 4, 13, 
6, 3, 4 + 1 aesthete, 2 + 1 aesthete, and 7 
+ 1 aesthete. All setae smooth. 

Second antenna (Fig. 4m) 4-segmented, 
185 um long and moderately robust, second 
segment 49 um wide. Armature: 1, 1, 3, and 
1 terminal claw 30 um (Fig. 4n). 

Labrum (Fig. 5a) triangular with widely 
separated ventrolateral lobes. Mandible (Fig. 
5b) with slender recurved basal part leading 
to inner lobe with row of slender setules and 
to outer scalelike area with few small spi- 
nules joined to prominent hyaline posteri- 
orly directed process. Lash long and barbed. 
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Fig. 4. Haplomolgus incolumis, female. a, Dorsal (scale A); b, Urosome, dorsal (D); c, Genital segment, 
lateral (B); d, Anal segment and caudal ramus, dorsal (E); e, Egg sac, ventral (A); f, Egg sac, ventral (A); g, Egg 
sac, ventrolateral (A); h, Egg sac, ventral (A); i, Egg sac, ventral (A); j, Egg sac, ventral (A); k, Outline of rostrum, 
lateral (E); 1, First antenna, with 3 dots showing positions of aesthetes added in male, dorsal (E); m, Second 
antenna, dorsal (E); n, Claw of second antenna, flat view (F). 
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Fig. 5. Haplomolgus incolumis, female. a, Labrum and paragnaths, ventral (scale E); b, Mandible, posterior 
(F); c, First maxilla, outer (F); d, First maxilla, posterior (F); e, Second maxilla, antero-inner (C); f, Maxilliped, 
postero-outer (C); g, Region between maxillipeds and leg 1, ventral (B); h, Leg 1 and intercoxal plate, anterior 
(B); i, Outer spine on first segment of exopod of leg 1, anterior (C); j, Leg 2 and intercoxal plate, anterior (B); 
k, Leg 3 and intercoxal plate, anterior (B); 1, Leg 4 and intercoxal plate, anterior (B). 
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Paragnath (Fig. 5a) small lobe with several 
minute spinules. First maxilla (Fig. 5c, d) 
with 2 smooth setae and | barbed spine. 
Second maxilla (Fig. Se) with first segment 
unarmed, second segment with 2 unequal 
smooth setae and lash with prominent uni- 
lateral spines. Maxilliped (Fig. 5f) 3-seg- 
mented, first segment unarmed, second seg- 
ment with 2 small setae, and third segment 
with 2 unequal setae and 1 terminal spini- 
form seta. 

Ventral area between maxillipeds and first 
pair of legs not protuberant, with elongate 
narrow sclerite anterior to intercoxal plate 
of leg 1 (Fig. 5g). 

Legs 1—4 (Fig. 5h, j—l) with 3-segmented 
rami except for 2-segmented endopod of leg 
4. Formula for armature as follows: 

P, coxa 0-1 basis 1-0 exp I-0; I-1; IJI,1,4 
enp 0-1; O-1; I,2,3 

exp I-O; I-1; III,I,5 
enp 0-1; O-2; I,II,3 
exp I-0; I-1; II,1,5 
enp 0-1; 0-2; II,2 

exp I-0; I-1; II,I,5 
enp 0-0; 


P, coxa 0-1 basis 1-0 
P, coxa 0-1 basis 1-0 


P, coxa 0-1 basis 1-0 


Inner margin of coxa in legs 1-3 with 
prominent plumose seta but this seta in leg 
4 reduced, 18 um long, and smooth. Exopod 
of leg 1 with outer spines bearing prominent 
spinules along proximal edges (Fig. 5i). Ex- 
opod of leg 4 143 wm long. Endopod (Fig. 
6a) with first segment 23.5 x 18 wm and 
bearing few outer setules; second segment 
21 X 8 um, with terminal finely barbed spine 
39 um. 

Leg 5 (Fig. 6b) with free segment elongate 
oval, 112 x 47 um, slightly concave in- 
wardly, unornamented, and bearing 2 sub- 
terminal smooth setae 55 um and 61 pum. 
Adjacent smooth dorsal seta 65 um, di- 
rected anterodorsally. 

Leg 6 represented by 2 minute setae on 
genital area (Fig. 4c). 

Color of living specimens slightly opaque 
gray, eye red. 

Male. —Body (Fig. 6c) resembling that of 


female in general form. Length 1.22 mm 
(1.16-1.27 mm) and greatest width 0.41 mm 
(0.39-0.44 mm), based on 10 specimens. 
Greatest dorsoventral thickness 0.31 mm. 
Ratio of length to width of prosome 1.45: 
1. Ratio of length of prosome to that of 
urosome 1.06:1. 

Segment bearing leg 5 (Fig. 6d) 65 x 164 
um. Genital segment in dorsal view 226 x 
244 um, slightly wider than long. Four post- 
genital segments from anterior to posterior 
37 X75, 62 < 74.8 < 6S and 52a aon 
pm. 

Caudal ramus (Fig. 6d) resembling that 
of female but smaller, 107 <x 22 um, ratio 
4.86:1. 

Rostrum like that of female. First antenna 
segmented and armed as in female, but 3 
very long aesthetes added (at points indi- 
cated by dots in Fig. 41), so that formula is 
4, 13 + 2 aesthetes, 6 , 3 + 1 aesthete, 4 + 
1 aesthete, 2 + 1 aesthete, and 7 + 1 aes- 
thete. Longest aesthete, that on proximal 
part of second segment, 235 um long (com- 
pared with 320 um for entire length of first 
antenna). Second antenna (Fig. 6e) resem- 
bling that of female, but less robust, width 
of second segment 39 um. 

Labrum, mandible, paragnath, first max- 
illa, and second maxilla as in female. Max- 
illiped (Fig. 6f) elongate. First segment un- 
armed. Second segment with 2 inner setae 
and group of spines (Fig. 6g). Small third 
segment unarmed. Claw 234 um long, with 
2 unequal proximal setae and bearing mi- 
nute denticles along slightly concave mar- 
gin. 

Ventral area between maxillipeds and first 
pair of legs as in female. 

Legs 1-4 similar to those of female, but 
third segment of endopod of leg 1 with for- 
mula I,1,4 (Fig. 6h) with spiniform processes 
at both sides of inner spine. Leg 4 with en- 
dopod like that of female, but in 1 male right 
endopod with narrow second segment (Fig. 
61) and in another male right endopod with 
formula 0-0; 0 and left endopod with 0-1; 
I (Fig. 6). 


VOLUME 104, NUMBER 1 111 


Fig. 6. Haplomolgus incolumis. Female: a, Endopod of leg 4, anterior (scale F); b, Leg 5, dorsal (E). Male: 
c, Dorsal (A); d, Urosome, dorsal (D); e, Second antenna, dorsal (E); f, Maxilliped, postero-inner (B); g, Second 
segment of maxilliped, inner (E); h, Third segment of endopod of leg 1, anterior (C); i, Pair of abnormal endopods 
of leg 4, ventral (C); j, Pair of abnormal endopods of leg 4, ventral (C); k, Free segment of leg 5, dorsal (C); 1, 
Genital and first postgenital segments, ventral (D). 
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Leg 5 (Fig. 6k) with free segment smaller 
than in female, 39 x 21 wm, and having 
few minute spinules along outer border. 

Leg 6 (Fig. 61) posteroventral flap on gen- 
ital segment bearing 2 small setae. 

Spermatophore not seen. 

Color of living specimens as in female. 

Etymology. —The specific name incolum- 
is, Latin meaning unimpaired or undimin- 
ished, alludes to the full expression of the 
endopod of leg 4 in this species. 

Remarks. —Two species of Haplomolgus 
Humes & Ho, 1968b, have been described, 
both associated with the scleractinian genus 
Montipora in Madagascar and Ceram (see 
Humes & Ho 1968b, Humes 1978). 

Haplomolgus incolumis differs from Hap- 
lomolgus montiporae Humes & Ho, 1968b, 
in the larger size of the female, the longer 
female caudal ramus, the endopod of leg 4 
with 0-0; I, and the free segment of the fe- 
male leg 5 being longer, 112 < 47 um. Fur- 
thermore, in contrast to the new species, H. 
montiporae has 4 setae on the first maxilla 
and there is only slight sexual dimorphism 
(1,5) in the third segment of the endopod of 
leg 1. Haplomolgus subdeficiens Humes, 
1978, has the formula I,2 for the third seg- 
ment of the endopod of leg 3; the male of 
this species is unknown. 

The 2-segmented endopod of leg 4 in 
Haplomolgus incolumis, armed as 0-0; I, is 
similar to the condition in the genus Mono- 
molgus Humes & Frost, 1964. However, the 
two genera are distinct in the form of the 
mandible, the posteriorly directed process 
in Haplomolgus being absent in Monomol- 
gus. 


Haplomolgus montiporae Humes & Ho, 
1968 


Specimens studied. —From New Caledo- 
nia: 607 2, 105 6 from Montipora lobulata 
Bernard, in 0.5 m, Rocher a la Voile, Nou- 
mea, 22°18'24”S, 166°25'50’E, 17 Jun 1971; 
4°, 13 from Montipora lobulata, in 0.5 m, 
Rocher a la Voile, Noumea; 136 2, 129 6 
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from Montipora ramosa Bernard, in 2 m, 
between Isle Noumbo and Isle N’Die, Baie 
Dumbea, near Noumea, 22°12'47’S, 
166°24'41’E, 9 Jul 1971; 219 2, 105 3 from 
Montipora ramosa, in 2 m, north of Isle 
Maitre, near Noumea, 22°19'30’S, 
166°24'35”E, 13 Jul 1971; 62 2, 24 6 from 
Montipora composita Crossland, in 2 m, Ri- 
caudy Reef, near Noumea, 22°19’00’S, 
166°26'44’E, 25 Jun 1971. 

From northeastern Australia: 16 2, 5 6 
from Montipora composita, in 2 m, Mer- 
maid Cove, Lizard Island, 14°39'50’S, 
145°27'00’E, 27 Oct 1982; 11 2, 9 3 from 
Montipora verrilli Vaughan, in 3 m, Mer- 
maid Cove, Lizard Island, 27 Oct 1982. 

Remarks. — Haplomolgus montiporae has 
been previously reported to be associated 
with Montipora compressa in the Moluccas 
(Humes 1978) and with Montipora sinensis, 
Montipora sp. cf. M. stellata and Montipora 
sp. in Madagascar (Humes & Ho 1968b, 
Humes & Stock 1973). 


Genus Odontomolgus Humes & Stock, 1972 
Odontomolgus forhani Humes, 1978 


Specimens studied. —From New Caledo- 
nia: 13 2, 5 6 from Montipora composita 
Crossland, in 2 m, Ricaudy Reef, near Nou- 
mea, 22°19'00"S, 166°26'44”E, 25 Jun 1971; 
3 2 from Montipora ramosa Bernard, in 2 
m, north of Isle Maitre, near Noumea, 
22°71 9130'S, 166°247357E. 13 Jul lomieaiee 
from Montipora lobulata Bernard, in 0.5 m, 
Rocher a la Voile, Noumea, 22°18'24’S, 
166°25'50”E, 17 Jun 1971. 

From the Moluccas: 17 2, 8 ¢ from Mon- 
tipora sp. cf. M. undata Bernard, in 10 m, 
Poelau Parang, eastern Ceram, 03°17'00’S, 
130°44'48”E, 23 May 1975. 

From northeastern Australia: 4°, 1 6 from 
Montipora composita, in 2 m, Mermaid 
Cove, Lizard Island, 14°39'50’S, 
145°27'00’E, 27 Oct 1982; 1 2 from Mon- 
tipora verrilli Vaughan, in 3 m, Mermaid 
Cove, Lizard Island, 27 Oct 1982. 

Remarks. —Odontomolgus forhani has 
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been previously reported from Montipora 
compressa and Montipora prolifera in the 
Moluccas (Humes 1978). 


Order Siphonostomatoida Thorell, 1859 
Family Asterocheridae Giesbrecht, 1899 
Hetairosyna, new genus 


Diagnosis. — Asterocheridae. Female: Two 
postgenital segments. Siphon short, reach- 
ing only to maxillipeds. First antenna 19- 
segmented, with aesthete on segment 17. 
Second antenna with very small 1-seg- 
mented exopod, terminal segment of en- 
dopod with claw and | seta. Mandible with 
l-segmented palp bearing | long seta. Leg 
1 with first segment of exopod having inner 
seta, third segment of exopod having very 
small proximal vestigial outer spine, with 
formula III,I,4, or this spine absent, II,I,4. 
Legs 1-3 with third segment of endopod 
having I,II,3, that of segment of leg 4 with 
I,II,2. Leg 4 with third segment of exopod 
having III,I,4. Free segment of leg 5 with 3 
setae. 

Male: Three postgenital segments. First 
antenna 16-segmented, with aesthete on 
segment 15. Strong sexual dimorphism in 
endopod of leg 3. 

Type species. —Hetairosyna terpna, new 
species. 

Gender. — Feminine. 

Etymology.—The generic name Hetai- 
rosyna, from the Greek words hetairos, a 
companion, and the suffix -syne, meaning 
condition, alludes to the association of 
members of this genus with corals. 

Remarks. — Hetairosyna, though placed 
in the Asterocheridae following the brief di- 
agnosis given by Stock (1987), differs from 
the more than 30 genera in the family. Most 
of these genera may be distinguished from 
Hetairosyna by means of the key to the gen- 
era provided by Stock (1987). Five genera 
need special attention, however, to distin- 
guish them from the new genus. The salient 
characters separating them from Hetairo- 
syna are as follows: 
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Asterocheres Boeck, 1859. The second an- 
tenna has three distal elements, the longest 
more or less setiform; the 1- or 2-segmented 
palp on the mandible has at least two long 
setae; and the third segment of the endopod 
of leg 4 has the formula 1-1 + I-2 (Stock 
1987). 

Asteropontius Thompson & A. Scott, 
1903. The mandible has a short 1-seg- 
mented palp or the palp is absent, its seta 
reduced; the third segment of the endopod 
of leg 4 has 1-1 + I-2 (Stock 1975). 

Asteropontella Stock, 1989. The third seg- 
ment of the exopod of leg 4 has I,I,3 or II,I,3; 
the third segment of the exopod of legs 1- 
3 has 2 lateral spines; the exopod of the 
second antenna is vestigial (Stock 1989). 

Asteropontoides Stock, 1975. The first an- 
tenna of the female has an aesthete on the 
penultimate segment; in leg 4 the third seg- 
ment of the endopod has 1,I,2 and the third 
segment of the exopod has IJI,I,3 (Sewell 
1949, Stock 1975). 

Asteropontopsis Stock, 1987. The third 
segment of the exopod of leg 3 has II,I,4: 
the third segment of the endopod of leg 3 
has 1,1 + I,3 (Stock 1987). 


Hetairosyna terpna new species 
Figs. 7, 8, 9, 10 


Type material. —43 °, 40 6 from Monti- 
pora caliculata (Dana), in 1.5 m, Ricaudy 
Reef, near Noumea, New Caledonia, 
22°19'00"S, 166°26'44’E, 25 Jun 1971. Ho- 
lotype 2 (USNM 254462), allotype (USNM 
254463), and 75 paratypes (38 9°, 37 3) 
(USNM 254461) deposited in the National 
Museum of Natural History, Smithsonian 
Institution, Washington, D.C. Remaining 
paratypes (dissected) in the collection of the 
author. 

Other specimens. —From New Caledonia: 
11 2° from Montipora composita Crossland, 
in 2 m, Ricaudy Reef, near Noumea, 25 Jun 
1971; 3 2 from Montipora ramosa Bernard, 
in 2 m, north of Isle Maitre, near Noumea, 
DINIBO CS NG 624/350E5 UsyJulelo 7 le sO 
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2, 13 6 from Montipora lobulata Bernard, 
in 0.5 m, Rocher a la Voile, Noumea, 
22°18'24"S, 166°25’'50”E, 17 Jun 1971; 93 
@ from Montipora sp. cf. M. efflorescens 
Bernard, in 1 m, east of Isle N’Die, Baie 
Dumbea, near Noumea, 22°13'15’S, 
166°24'26’E, 6 Jul 1971. 

From the Moluccas: 14 2 from Montipora 
compressa (Esper), in 2 m, Natsepa, Am- 
bon, 03°37'05"S, 128°17'00”E, 28 May 1975; 
3 2 from Montipora prolifera Brueggemann, 
in 3 m, southern shore of Goenoeng Api, 
Banda Islands, 04°32'05”S, 129°52'30’E, 26 
Apr 1975. 

From Enewetak Atoll, Marshall Islands: 
17 2 from Montipora ambigua Bernard, in 
3 m, south of Parry Island, 9 Jul 1969; 12 
2 from Montipora patula Bernard, in 2 m, 
western end of Bogen Island, 23 Jun 1969. 

From northeastern Australia: 8 2°, 6 6 from 
Montipora composita, in 2 m, Mermaid 
Cove, Lizard Island, 14°39’'50’S, 
145°27'00’E, 27 Oct 1982. 

From Madagascar: 41 9°, 4 6 from Mon- 
tipora sp., west of Pte de Tafondro, Nosy 
Bé, 3 Dec 1963; 3 2 from Montipora sinensis 
Bernard, in 1 m, Nosy Taolankena, near 
Nosy Bé, 15 Nov 1963; 12 9, 2 6 from Mon- 
tipora sp. cf. M. stellata Bernard, in 2 m, 
off Ampombilava, Nosy Beé, 26 Sept 1964. 

Female. —Body (Fig. 7a) with broad pro- 
some covered with minute hyaline scales. 
Length 0.92 mm (0.88—1.01 mm) and great- 
est width 0.49 mm (0.47—-0.52 mm), based 
on 10 specimens. Greatest dorsoventral 
thickness 0.33 mm. Epimera of segments 
bearing legs 1-4 rounded in dorsal view, 
weakly pointed in lateral view. Dorsal part 
of segment bearing leg 3 partly covering seg- 
ment bearing leg 4. Segment bearing leg 1 
not separated dorsally from cephalosome. 
Ratio of length to width of prosome 1.29: 
1. Ratio of length of prosome to that of 
urosome 2.09:1. 

Segment bearing leg 5 (Fig. 7b) 60 x 152 
um. Genital segment slightly expanded in 
anterior third, 153 x 127 wm in greatest 
dimensions in dorsal view, 91 wm wide in 


posterior third. Genital areas located dor- 
solaterally in anterior third. Each area (Fig. 
7b—d) with 2 very small setae. Surfaces of 
all urosomal segments covered with minute 
hyaline scales (Fig. 7b—d). Genital segment 
with row of long setules laterally posterior 
to expansion (Fig. 7d). Two postgenital seg- 
ments, first segment 62 xX 78 wm, second 
segment 50 x 75 um. 

Caudal ramus (Fig. 7e) short, trapezoidal, 
wider than long, 29 um along outer edge, 
18 um along inner edge, and 36 um in great- 
est width. Outer lateral seta placed dorsally, 
107 um, dorsal seta 72 wm, both smooth. 
Outermost terminal seta 156 um, innermost 
terminal seta 195 wm, and 2 median ter- 
minal setae 273 um (outer) and 330 um (in- 
ner), swollen proximally. Ramus bearing few 
outer scales as on urosomal segments. 

Dorsal surface of body without visible 
sensilla, but with minute scales. 

Egg sac (Fig. 7f) 252 x 190 um, contain- 
ing 5 eggs, each about 135-140 um in max- 
imum diameter. 

Rostral area weakly developed (Fig. 8a). 
First antenna (Fig. 8b) 418 um long, 19- 
segmented. Length of segments: 23 (47 um 
along anterior margin), 13, 10, 10, 10, 10, 
WEN NOS Us Yay 25s BO, Dis ZO, 34), 37, 
14, and 26 um, respectively. Formula for 
armatures ln. 2525 2) One eal 
small spine, 2, 2, 2, 2, 2, 2, 2 + 1 aesthete, 
3, and 7. All setae smooth. 

Second antenna (Fig. 8c) 5-segmented, 
257 um long including claw. Coxa and basis 
unarmed. Exopod minute, 7 X 4 um. En- 
dopod with first segment elongate and un- 
armed, second segment with | seta, third 
segment with terminal claw 57 um, | ad- 
jacent seta, and outer row of setules. 

Siphon (Fig. 8d) short, approximately 165 
um long. Mandible (Fig. 8e) with long slen- 
der blade 143 um, its tip dentate inwardly 
and expanded outwardly (Fig. 8f); palp 
1-segmented with long slender seta, palp and 
seta together 91 um. Both mandibles lying 
along sides of siphon (Fig. 8d). First maxilla 
(Fig. 8g) with 2 lobes, shorter outer lobe 
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Hetairosyna terpna, female. a, Dorsal (scale A); b, Urosome, dorsal (B); c, Urosome, lateral (B); d, 


Genital segment, dorsal (E); e, Anal segment and caudal ramus, dorsal (C); f, Egg sac, ventral (D). (In a-« scales 
not shown over entire surface.) 


116 PROCEEDINGS OF THE BIOLOGICAL SOCIETY OF WASHINGTON 


Fig. 8. Hetairosyna terpna, female. a, Rostral area, ventral (scale B); b, First antenna, anterodorsal (E); c, 
Second antenna (E); d, Siphon and mandibles, ventral (B); e, Mandible, anterior (E); f, Tip of mandible, postero- 
inner (F); g, First maxilla, posterior (E); h, Second maxilla, inner (E); i, Maxilliped, posterior (E); j, Leg 1 and 
intercoxal plate, anterior (B). 
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with 4 setae, longer inner lobe with 4 setae, 
1 distinctly barbed. Second maxilla (Fig. 8h) 
2-segmented, first segment unarmed, sec- 
ond segment clawlike with small seta at 
midlength. Maxilliped (Fig. 81) 5-segment- 
ed, first and second segments unarmed, 
third, four, and fifth segments with 1 seta 
each, claw 70 um. 

Ventral region between maxillipeds and 
first pair of legs not protuberant. 

Legs 1-4 (Figs. 8j, 9a—c) biramous, with 
3-segmented rami. Formula for armature as 


follows: 

P, coxa 0-1 basis 1-I exp I-1; I-1; III,1,4 
enp 0-1; 0-2; 1,2,3 
exp I-1; I-1; III,1,4 
enp 0-1; 0-2; 1,II,3 
exp I-1; ; III1,4 
enp 0-1; 0-2; 1,II,3 
exp I-1; I-1; III,1,4 


enp 0-1; 0-2; 1,1I,2 


P, coxa 0-1 basis 1-0 
P, coxa 0-1 basis 1-0 


P, coxa 0-1 basis 1-0 


Legs 1-3 with long plumose seta on inner 
side of coxa, but this seta reduced in leg 4. 
Inner element on basis setiform spine. Inner 
margin of basis in leg 1 with minute mar- 
ginal spinules, but smooth in legs 2-4. Prox- 
imal outer spine on third segment of exopod 
of leg 1 very small, vestigial. In 1 female, 
right endopod of leg 1 with aberrant formula 
0-2; 0-2; 1,2,3. 

Leg 5 (Fig. 9d) with free segment 36 x 
15.5 um, with few minute scales on outer 
margin, its 3 setae 20, 55, and 65 um, re- 
spectively. Adjacent dorsal seta 52 um. All 
setae smooth. 

Leg 6 represented by 2 minute setae on 
genital area (Fig. 7d). 

Color of living specimens in transmitted 
light transparent to opaque gray, eye red. 

Male. —Body (Fig. 9e) with prosome more 
slender than in female. Length 0.73 mm 
(0.70-0.78 mm) and greatest width 0.33 mm 
(0.31-0.35 mm), based on 10 specimens. 
Greatest dorsoventral thickness 0.25 mm. 
Epimeral areas slightly more pointed than 
in female. Ratio of length to width of pro- 
some 1.49:1. Ratio of length of prosome to 
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that of urosome 1.86:1. Urosomal segments 
with surficial scales as in female. 

Caudal ramus (Fig. 9f) resembling that of 
female but smaller, 18 um along outer edge, 
11 um along inner edge, and 26 um wide. 

Body surface as in female. 

Rostral area like that of female. First an- 
tenna (Fig. 9g) 340 um long, 16-segmented 
(though segment 10 possibly divided). 
Lengths of segments: 23 (38 wm along an- 
LETIOLsMAargin)..0lS ll lal DD 
12, 16, 48, 15.5, 13, 40, 39, and 34 um, 
respectively. Armature: 1, 2, 2, 2, 2, 2, 2, 
2 On eee asmallispine 2. lemlen ONO) all 
aesthete, and 7. Setae hyaline and difficult 
to observe. 

Second antenna, siphon, mandible, first 
maxilla, and second maxilla as in female. 
Maxilliped (Fig. 9h) resembling that of fe- 
male but showing sexual dimorphism in 
having inner spiniform process on both first 
and second segments. 

Ventral area between maxillipeds and first 
pair of legs as in female. 

Legs 1—4 segmented and armed as in fe- 
male, but sexual dimorphism in legs 2 and 
3. Endopod of leg 2 (Fig. 10a) with terminal 
spiniform process on third segment larger 
than in female. Endopod of leg 3 (Fig. 10b) 
with second segment having enlarged ter- 
minal outer process; third segment distinct- 
ly smaller than first two, with formula 1,II,3, 
but having enlarged swollen inner terminal 
process bearing | outer setule. 

Leg 5 (Fig. 10c) with minute free segment 
13 x 10 um, bearing 3 setae as in female. 

Leg 6 (Fig. 10d) posteroventral flap on 
genital segment bearing 2 setae 10 um and 
26 wm. 

Spermatophore unknown. 

Color as in female. 

Etymology. —The specific name terpna is 
derived from the Greek word terpnos, 
meaning delightful, pleasing. 

Remarks. — Hetairosyna terpna 1s asso- 
ciated with at least 11 species of Montipora 
from Madagascar to Enewetak Atoll to New 
Caledonia (Table 3). 
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Fig. 9. Hetairosyna terpna. Female: a, Leg 2 and intercoxal plate, anterior (scale B); b, Leg 3 and intercoxal 


plate, anterior (B); c, Leg 4 and intercoxal plate, anterior (B); d, Leg 5, dorsal (C). Male: e, Dorsal (A); f, Urosome 
lateral (B); g, First antenna, anterodorsal (E); h, Maxilliped, posterior (E). 
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Fig. 10. Hetairosyna terpna, male. a, Endopod of leg 2, anterior (scale C); b, Endopod of leg 3, anterior (C); 


c, Leg 5, ventral (F); d, Genital segment, ventral (B). 


Hetairosyna laciniata, new species 
Figs. 11, 12, 13 


Type material. —11 °, 6 6 from Montipora 
caliculata (Dana), in 1.5 m, Ricaudy Reef, 
near Noumea, New Caledonia, 22°19’00’S, 
166°26'44”E, 25 Jun 1971. Holotype ° 
(USNM 254467), allotype (USNM 254468), 
and 11 paratypes (7 2, 4 6) (USNM 254466) 
deposited in the National Museum of Nat- 
ural History, Smithsonian Institution, 
Washington, D.C. Remaining paratypes 
(dissected) in the collection of the author. 

Other specimens. —From New Caledonia: 
16 2, 5 6 from Montipora composita, in 2 
m, Ricaudy Reef, near Noumea, 25 Jun 
1971; 19 2, 17 6 from Montipora ramosa 
Bernard, in 2 m, north of Isle Maitre, near 
Noumea, 22°19'30"S, 166°24'35”E, 13 Jul 
1971; 27 2, 41 6 from Montipora lobulata 
Bernard, in 0.5 m, Rocher a la Voile, Nou- 
mea, 22°18'24”"S, 166°25'50”E, 17 Jun 1971. 

From Madagascar.—2 2, 2 6 from Mon- 
tipora sinensis Bernard, in 1 m, Nosy Tao- 
lankena, near Nosy Bé, 15 Nov 1963. 

Female. — Body (Fig. 11a) with unusually 
broad orbicular prosome. Length 0.87 mm 
(0.81-0.90 mm) and greatest width 0.58 mm 
(0.56-0.61 mm), based on 10 specimens. 


Greatest dorsoventral thickness 0.24 mm. 
Segment bearing leg 1 fused with cephalo- 
some and finely serrate on lateral margins. 
Epimera of segments bearing legs 2—4 trun- 
cate and finely and irregularly serrate. Dor- 
sal surface of prosome tessellated (Fig. 1 1b). 
Ratio of length to width of prosome 1.03: 
1. Ratio of length of prosome to that of 
urosome 1.86:1. 

Segment bearing leg 5 (Fig. 1 1c) 73 x 150 
um. Genital segment 134 x 138 um, nearly 
as long as wide in dorsal view, widest in 
anterior half. Row of several slender setules 
on both sides near middle of segment. Dor- 
sal surface of segment with mostly crescen- 
tic sculpturing (Fig. 11d). Genital areas lo- 
cated dorsolaterally at expanded portion of 
segment. Each area with 2 minute setae and 
very small spinous process (Fig. 11d). Two 
postgenital segments, first segment 61 x 65 
um, second segment 55 x 57 um, both with 
delicate minute scales laterally and contin- 
uing over dorsal surfaces. 

Caudal ramus (Fig. 1 le) short, 22 um long 
on outer side, 19 wm long on inner side, and 
24 um wide. Outer lateral seta (placed dor- 
sally) 20 um, dorsal seta 20 um, outermost 
terminal seta 44 um, innermost terminal 
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Fig. 11. Hetairosyna laciniata, female. a, Dorsal (scale A); b, Tessellations on surface of prosome, dorsal 
(E); c, Urosome, ventral (B); d, Genital segment, dorsal (B); e, Anal segment and caudal ramus, dorsal (C); f; 
First antenna, posteroventral (E); g, Second antenna, antero-outer (E); h, Rostral area and siphon, ventral (A); 
i, Mandible, anterior (B); j, Tip of mandible, flat view (C). 
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setae 73 wm, and 2 long median terminal 
setae, outer 570 wm, and inner (swollen 
proximally) 930 um. All setae smooth. Few 
scales on outer surface of ramus. 

Dorsal surface of body without visible 
sensilla, but prosome tessellated (Fig. 11b). 

Egg sac not seen. 

Rostral area weak (Fig. 1 1h). First anten- 
na (Fig. 11f) 340 um long, 19-segmented. 
Lengths of segments 26 (52 um along an- 
terior margin), 15, 11, 10, 10, 11, 10, 13, 
13, 13, 14, 14, 18, 21, 22, 22, 28, 14, and 
19 wm, respectively. Armature: 1, 2, 2, 2, 
i ey Oenleelusmalluspinew2.924 2.02: 
2, 2, 2 + 1 aesthete, 3, and 7. All setae 
smooth. 

Second antenna (Fig. 1 1g) probably 5-seg- 
mented, though third segment of endopod 
obscure. Coxa and basis unarmed. Exopod 
minute, 2.5 <x 2.5 um, with | seta. Endopod 
with first segment elongate with small knob 
on proximal outer corner and with few dis- 
tal outer setules. Second segment triangular. 
Third segment with terminal claw 56 um, 
1 adjacent seta, and outer marginal setules. 

Siphon (Fig. 11h) short, reaching only to 
bases of maxillipeds. Mandible (Fig. 111) 
with long slender blade 160 um, its tip den- 
tate and expanded inwardly (Fig. 11)). Palp 
l-segmented with long smooth seta, palp 
and seta together 164 um. First maxilla (Fig. 
12a) with both lobes bearing 4 setae, 2 setae 
on longer inner lobe barbed. Second maxilla 
(Fig. 12b) 2-segmented, first segment un- 
armed, second slender recurved segment 
clawlike, with faint indication of division 
midway, at that point bearing 1 seta and 
few very small spinules. Maxilliped (Fig. 
12c) 5-segmented, first and second segments 
unarmed, third, fourth, and fifth segments 
with | seta each, claw 60 um, with abruptly 
slender tip preceded by 1 minute inner spi- 
nule. 

Ventral region between maxillipeds and 
first pair of legs not protuberant. 

Legs 1-4 (Fig. 12d, e, g, i) biramous, with 
3-segmented rami. Formula for armature as 
follows: 
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P, coxa 0-1 basis 1-I exp I-0; I-1; III,1,4 
enp 0-1; 0-2; 1,2,3 
P, coxa O-1 basis 1-0 exp I-1; I-1; III,1,4 
enp 0-1; 0-2; 1,II,3 
P, coxa 0-1 basis 1-0 exp I-1; I-1; III,1,4 
enp O-1; 0-2; 1,II,3 
P, coxa O-1 basis 1-0 exp I-1; I-1; III,1,4 


enp 0-1; 0-2; 1,II,2 


Inner coxal seta of leg 1 short, 13 um, and 
smooth, that of leg 2 long and weakly plu- 
mose, that of leg 3 short as in leg 1, and that 
of leg 4 very short, 5 um. Inner spine on 
basis of leg 1 44 um, coarsely barbed along 
outer side and with setules along inner side 
(Fig. 12d). Legs 2—4 with few small spines 
on distal outer corner of coxa and on outer 
margin of basis. Inner margin of basis in leg 
1 with row of small spines, in legs 2—4 this 
margin smooth. First segment of exopod of 
leg 1 with outer spine long and recurved, 
inner seta absent; in legs 2—4 this spine 
shorter and not recurved. Leg 2 in | female 
with endopod having formula 0-1; 0-2; 1,J1,2 
(Fig. 12f). Leg 3 in 1 female with endopod 
having O-1; 0-2; 1,II,2 (Fig. 12h). 

Leg 5 (Fig. 13a) with small subrectangular 
unornamented free segment 18 x 10.5 um, 
its 3 setae from outer to inner 27, 25, and 
8 um. Adjacent dorsal seta 30 um. 

Leg 6 represented by 2 minute setae on 
genital area (Fig. 11d). 

Color of living specimens in transmitted 
light opaque gray, eye red. 

Male. —Body (Fig. 13b) with broad pro- 
some slightly less orbicular than in female. 
Length 0.71 mm (0.65-0.75 mm) and great- 
est width 0.43 mm (0.42-0.45 mm), based 
on 6 specimens. Greatest dorsoventral 
thickness 0.18 mm. Epimera of segments 
bearing legs 1—4 serrate as in female. Ratio 
of length to width of prosome 1.12:1. Ratio 
of length of prosome to that of urosome 
1.90:1. 

Segment bearing leg 5 (Fig. 13c) 21 x 116 
um. Genital segment 104 x 150 wm, much 
wider than long. Length including leg 6 109 
um. Segment rounded laterally and bearing 
small scales. Three postgenital segments 
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Fig. 12. Hetairosyna laciniata, female. a, First maxilla, posterior (scale E); b, Second maxilla, posterior (B); 
c, Maxilliped, posterior (B); d, Leg 1 and intercoxal plate, anterior (E); e, Leg 2 and intercoxal plate, anterior 
(E); f, Endopod of leg 2, anterior (E); g, Leg 3 and intercoxal plate, anterior (E); h, Endopod of leg 3, anterior 
(E); 1, Leg 4 and intercoxal plate, anterior (E). 
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Fig. 13. Hetairosyna laciniata. Female: a, Leg 5, dorsal (scale C). Male: b, Dorsal (A); c, Urosome, dorsal 
(B); d, First antenna, anterodorsal (E); e, Maxilliped, posterior (E); f, Endopod of leg 3, anterior (C); g, Leg 5, 
ventral (F); h, Genital segment and first postgenital segment, ventral (B); i, Spermatophore, dorsal (E). 


from anterior to posterior 34 x 65, 37 x 
54, and 36 X 47 um. 

Caudal ramus similar to that of female 
but smaller, 16.5 < 18.5 um, ratio 0.89:1. 

Dorsal surface of body as in female; pro- 
some tessellated as in that sex. 

Rostral area as in female. First antenna 
(Fig. 13d) 280 um long, 16-segmented. 
Lengths of segments: 23 (48 um along an- 
terior margin), 11, 8, 8, 8, 8, 9, 11, 10, 13, 


30, 13, 11, 30, 36, and 17 um, respectively. 
ANmoeiaies Il, By 2; 7A, 2 Zs Os sr! 
small spine, 1, 1, 0, 1, 0 + 1 aesthete, and 
7. Setae hyaline and smooth. Second anten- 
na, siphon, mandible, and first maxilla as 
in female. Maxilliped (Fig. 13e) similar to 
that of female but showing sexual dimor- 
phism in having inner knob on both first 
and second segments. Postoral area like that 
of female. 
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Leg 3 with endopod showing sexual di- 
morphism (Fig. 13f), with spiniform pro- 
cess on second segment much longer than 
in female, third segment with distal outer 
process enlarged and sinuous and outer seta 
somewhat spiniform. 

Leg 5 (Fig. 13g) with very small free seg- 
ment 10 X 6 um. 

Leg 6 (Fig. 13h) posteroventral flap on 
genital segment bearing 2 small setae 26 and 
17 wm. 

Spermatophore (Fig. 131i) oval, 63 x 48 
pum. 

Color of living specimens as in female. 

Etymology.—The specific name /acinia- 
ta, Latin meaning fringed, refers to the finely 
serrated fringe on the epimera of the pro- 
somal segments. 

Remarks. — Hetairosyna laciniata may be 
recognized by the serrated fringe on the epi- 
mera of the prosomal segments in both sex- 
es. In addition, the female of the new species 
shows several features that distinguish it 
from H. terpna: (1) the prosome is broader 
and more orbicular, (2) the female genital 
segment is as wide as long, (3) the seta on 
the palp of the mandible is smooth, (4) the 
second segment of the maxilliped is rela- 
tively shorter, (5) the inner coxal seta in legs 
1-4 is short, and (6) the free segment of leg 
5 is twice as long. In the male of H. laciniata 
the genital segment is much wider than in 
H. terpna. 


Hetairosyna sororia, new species 
Figs. 14, 15, 16 


Type material. — 10 2 from Montipora ra- 
mosa Bernard, in 2 m, north of Isle Maitre, 
near Noumea, New Caledonia, 22°19'30’S, 
166°24'35’E, 13 Jul 1971. Holotype (USNM 
254436) and 7 paratypes (USNM 254437) 
deposited in the National Museum of Nat- 
ural History, Smithsonian Institution, 
Washington, D.C. Remaining paratypes 
(dissected) in the collection of the author. 

Other specimens.—From Madagascar, 1 
2 from Montipora sinensis Bernard, in 1 m, 


Nosy Taolankena, near Nosy Be, 15 Nov 
1963; 1 2° from Montipora sp. cf. M. stellata 
Bernard, in 2 m, off Ampombilava, Nosy 
Be, 26 Sep 1964. 

From northeastern Australia: 2 2 from 
Montipora verrilli Vaughan, in 3 m, Mer- 
maid Cove, Lizard Island, 14°39'50’S, 
145°27'00’E, 27 Oct 1982. 

From the Moluccas: 2 2 from Montipora 
sp. cf. M. undata Bernard, Poelau Parang, 
near Ceram, 03°17'00’S, 130°44'48’E, 23 
May 1975. 

Female.—Body (Fig. 14a) with broad 
prosome. Length 0.99 mm (0.94—1.01 mm) 
and greatest width 0.55 mm (0.50-0.61 
mm), based on 10 specimens. Greatest dor- 
soventral thickness 0.30 mm. Epimera of 
segments bearing legs 1-3 pointed posteri- 
orly, those of segment bearing leg 4 sub- 
truncate. Ratio of length to width of pro- 
some 1.26:1. Ratio of length of prosome to 
that of urosome 2.35:1. 

Segment bearing leg 5 (Fig. 14b) 57 x 177 
pm. Genital segment quadrate, 148 x 151 
um in dorsal view, with slightly convex sides. 
Genital areas situated dorsolaterally near 
middle of segment. Each genital area with 
2 minute setae and spiniform process (Fig. 
14b, c). Row of long strong setules on outer 
margin of segment posterior to genital areas. 
Two postgenital segments, first segment 62 
x 92 wm, second segment 62 X 87 um. 

Caudal ramus (Fig. 14d) 29 x 36 wm in 
greatest dimensions, wider than long. Outer 
lateral seta, placed dorsally as in congeners, 
107 wm, dorsal seta 65 wm, both smooth. 
Outermost terminal seta 165 um, innermost 
terminal seta 195 wm, and 2 median ter- 
minal setae 330 wm (outer) and 380 um (in- 
ner), swollen proximally, all with lateral set- 
ules. 

Dorsal surface of prosome with extremely 
small scales. Urosome with more promi- 
nent scales (Fig. 14b) extending over dorsal 
and ventral surfaces (Fig. 14b,c) (all scales 
not illustrated). Caudal rami with few inner 
and outer scales (Fig. 14d). 

Egg sac not seen. 
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Fig. 14. Hetairosyna sororia, female. a, Dorsal (scale A); b, Urosome, dorsal (B); c, Segment bearing leg 5 


and genital segment, lateral (B); d, Anal segment and caudal ramus, dorsal (E); e, First antenna, ventral (B). (In 
a—d scales not shown over entire surface.) 
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Rostral area weak, slightly protruding 
ventrally (Fig. 15b). First antenna (Fig. 14e) 
460 um long, 19-segmented. Lengths of seg- 
ments: 26 (62 um along anterior margin), 
IS. Se430015 Ui dl tao eS Sia l29: 
31, 29, 31, 36, 43, 15, and 30 um, respec- 
tively. Formula for armature: 1, 2, 2, 2, 2, 
2 POG aelesmallispines2.2 ease. 
2,2 + 1 aesthete, 3, and 7. All setae smooth. 
First segment with small spinules along con- 
vex margin. 

Second antenna (Fig. 15a) 5-segmented, 
352 um long including claw. Coxa and basis 
unarmed. Exopod minute, 10 < 5 um. En- 
dopod with first segment elongate and un- 
- armed, second segment with 1 small seta, 
and third segment with terminal claw 115 
um, | adjacent seta, and outer marginal row 
of setules. 

Siphon (Fig. 15b, c) moderately slender, 
180 um long, reaching posteriorly beyond 
bases of maxillipeds. Mandible (Fig. 15d) 
with long slender blade 211 wm, its tip ex- 
panded outwardly as in Hetairosyna terpna; 
palp l-segmented with long smooth ter- 
minal seta, palp and seta together approx- 
imately 200 um long. First maxilla (Fig. 15e) 
with 2 unequal lobes, both with 4 setae, 2 
of these setae on larger lobe with lateral set- 
ules; larger lobe with row of indistinct set- 
ules on anterior surface. Second maxilla (Fig. 
15f) 2-segmented, first segment unarmed, 
second segment with minute seta proximal 
to middle of segment. Maxilliped (Fig. 15g) 
5-segmented, armed as in H. terpna, claw 
104 um. 

Ventral region between maxillipeds and 
first pair of legs protuberant (Fig. 15c). 

Legs 1-4 (Figs. 15h, i, 16a, b) segmented 
as in congeners. Formula for armature as 
follows: 

P, coxa 0-1 basis 1-I exp I-1; I-1; IL1,4 
enp 0-1; 0-2; 1,5 

exp I-1; I-1; III,I,4 
enp 0-1; 0-2; 1,II,3 
exp I-1; I-1; III,I,4 
enp 0-1; O-2; 1,II,3 
exp I-1; I-1; III,1,4 
enp 0-1; 0-2; 1,II,2 


P, coxa 0-1 basis 1-0 
P,; coxa 0-1 basis 1-0 


P, coxa 0-1 basis 1-0 


Inner spine on basis of leg 1 52 wm in 
length with long setules (Fig. 15h). Leg 1 
with third segment of exopod having II,I,4, 
vestigial spine seen in congeners here ab- 
sent. Inner coxal seta on leg 4 short, 16 wm. 

Leg 5 (Fig. 16c) with free segment 47 x 
23 um, ornamented with few small outer 
spinules, bearing from outer to inner 3 setae 
65, 55, and 18 wm. Adjacent dorsal seta 78 
pum. All setae smooth. 

Leg 6 represented by 2 minute setae on 
genital area (Fig. 14c). Color of living spec- 
imens in transmitted light transparent to 
Opaque gray, eye red. 

Male. —Unknown. 

Etymology. —The specific name sororia, 
Latin meaning sisterly, alludes to the oc- 
currence of this species along with two other 
species of Hetairosyna. 

Remarks. — Hetairosyna sororia may be 
recognized by five features: (1) the siphon 
reaching posteriorly beyond the bases of the 
maxillipeds, (2) the strong setules on the 
lateral margins of the genital segment, (3) 
the lateral setules on the terminal setae of 
the caudal ramus, (4) the small spinules on 
the convex margin of the first segment of 
the first antenna, (5) the third segment of 
the exopod of leg 1 with II,I,4. 

The three species of Hetairosyna may be 
differentiated as shown in Table 1. 


Tychomyzon, new genus 


Diagnosis. — Asterocheridae. Female: Two 
postgenital segments. Siphon relatively 
short. First antenna 18-segmented, with 
aesthete on segment 17. Second antenna with 
very small exopod, terminal segment of en- 
dopod with 1 claw and 1 seta. Mandible 
with 1-segmented palp bearing long seta. 
Leg 1 with first segment of endopod having 
inner seta. Leg 1 with inner coxal seta but 
this seta absent in legs 2—4. Third segment 
of endopod in legs 1-3 with formula 1,2,3, 
but in leg 4 with 1,2,1. Leg 4 with third 
segment of exopod having II,I,4. Leg 5 with 
minute free segment bearing 3 setae. 

Male: Three postgenital segments. First 
antenna | 6-segmented with aesthete on seg- 
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Fig. 15. Hetairosyna sororia, female. a, Second antenna, antero-outer (scale B); b, Cephalosome, ventral (A); 
c, Part of cephalosome, lateral (D); d, Mandible, anterior (B); e, First maxilla, posterior (E); f, Second maxilla, 
inner (B); g, Maxilliped, posterior (B); h, Leg 1 and intercoxal plate, anterior (B); i, Leg 2 and intercoxal plate, 
anterior (B). 
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Fig. 16. Hetairosyna sororia, female. a, Leg 3 and intercoxal plate, anterior (scale B); b, Leg 4 and intercoxal 


plate, anterior (B); c, Leg 5, dorsal (C). 


ment 15. Sexual dimorphism not expressed 
in legs 1-4. 

Type species. — Tychomyzon petalum, new 
species. 

Gender. — Neuter. 

Etymology.—The generic name Tycho- 
myzon, a combination of the Greek words 
tyche, good fortune, and myzon, used in the 


names of several asterocherid genera and 
derived from myzao, to suck. 


Tychomyzon petalum, new species 
Figs. 17, 18, 19 


Type material. —7 2, 1 6 from Montipora 
composita Crossland, in 3 m, Mermaid 
Cove, Lizard Island, northeastern Austra- 


Table 1.—Differentiation of the three species of Hetairosyna, based on females. 


H. terpna 
Prosome, ratio L/W 1.29:1 
Prosomal epimera smooth weakly 

rounded 

Caudal ramus, terminal setae with setules 
Genital segment, dorsal view 153 x 127 pm 
Genital segment, setules on sides weak hairlike 
Genital segment, dorsal surface smooth 
First antenna, anterior margin of smooth 


first segment 


Siphon reaches bases of 
maxillipeds 

Leg 1 exopod, third segment TII,1,4 

Leg 5, free segment 36 x 15.5 um 


H. laciniata H. sororia 


1.26:1 
smooth pointed 


1.03:1 
fringed pointed 


smooth with setules 

134 x 138 um 148 x 151 um 

weak hairlike strong 

crescentic smooth 
sculpturing 

smooth with spinules 


reaches bases of reaches posterior to 


maxillipeds bases of maxillipeds 
II1,1,4 11,14 
18 x 10.5 um 47 x 23 um 
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Fig. 17. Tychomyzon petalum, female. a, Dorsal (scale A); b, Lateral (A); c, Urosome, ventral (B); d, Genital 
segment, dorsal (D); e, Genital segment, ventral (D); f, Genital segment, lateral (D); g, Anal segment and caudal 
ramus, dorsal (C); h, Tesselations on dorsal surface of cephalosome, dorsal (E); i, Detail of tessellation on dorsal 
surface of cephalosome, dorsal (F); j, Egg sac, ventral (D); k, Rostral area and siphon, ventral (B); 1, First antenna, 
posteroventral (C). 


130 PROCEEDINGS OF THE BIOLOGICAL SOCIETY OF WASHINGTON 


Ss 
SS S 
SSS 
—S 


qh 


—— 


a 
C SO Se 
Th 


> 


Fig. 18. Tychomyzon petalum, female: a, Second antenna, antero-outer (scale C); b, Siphon, dorsal (E); ¢, 
Mandible, anterior (E); d, First maxilla, anterior (E); e, Second maxilla, anterior (E); f, Maxilliped, posterior (E); 
g, Leg 1 and intercoxal plate, anterior (E); h, Leg 2 and intercoxal plate, anterior (E); i, Leg 3 and intercoxal 
plate, anterior (E). 
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Tychomyzon petalum. Female: a, Leg 4 and intercoxal plate, posterior (scale A); b, Leg 5, ventral 


(F). Male: c, Dorsal (A); d, Urosome, ventral (E); e, First antenna, anterodorsal (C). 


lia, 14°39'50”S, 145°27'00’E, 27 Oct 1982. 
Holotype 2 (USNM 254442), allotype 
(USNM 254441), and 4 paratype 2? (USNM 
254473) deposited in the National Museum 
of Natural History, Smithsonian Institu- 
tion, Washington, D.C. Remaining para- 
types (dissected) in the collection of the au- 
thor. 

Female. —Body (Fig. 17a, b) with broad 
prosome, segment bearing leg 4 hidden in 
dorsal view beneath more anterior segment 
(Fig. 17b). Length 0.74 mm (0.68-0.78 mm) 
and greatest width 0.51 mm (0.49-0.52 
mm), based on 7 specimens. Greatest dor- 
soventral thickness 0.26 mm. Epimera of 
segment bearing leg 1 pointed, those of seg- 
ment bearing leg 2 rounded and finely ser- 
rated. In dorsal view segment bearing leg 3 
triangular and segment bearing leg 4 small, 


without expanded epimera. Ratio of length 
to width of prosome 1.19:1. Ratio of length 
of prosome to that of urosome 1.94:1. 

Segment bearing leg 5 (Fig. 17c) 39 x 100 
um. Genital segment 109 x 88 um, longer 
than wide, in dorsal view broadest in an- 
terior half. Genital areas situated dorsolat- 
erally, both bearing 2 small setae (Fig. 17d). 
Ventral surface with median opening of 
sperm duct (Fig. 17e, f). 

Caudal ramus (Fig. 17g) small, subquad- 
rate, 18 um in outer length, 15 um in inner 
length, and 18 wm wide. Outer lateral seta 
20 um (displaced dorsally), dorsal seta 22 
pm, outermost terminal seta 38 wm, inner- 
most terminal seta 30 wm, and 2 long me- 
dian terminal setae 133 um (outer) and 195 
um (inner). All setae smooth. 

Dorsal surface of prosome with irregu- 
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Table 2.—Montipora in the Indo-Pacific and associated Copepoda. E = Enewetak Atoll, Marshall Islands, 
H = Hawaii, NC = New Caledonia, A =northeastern Australia, MOL = Moluccas, I = India, 
MAD = Madagascar, MAU = Mauritius. 


Montipora ambigua Bernard 
Hetairosyna terpna, new species E 


Montipora caliculata (Dana) 


Euryte bellatula, new species NC 
Haplomolgus incolumis, new species NC 
Haplomolgus terpna, new species NC 


Montipora composita Crossland 


Haplomolgus montiporae Humes & Ho, 1968b NC 

Hetairosyna laciniata, new genus, new species NC 

Hetairosyna terpna, new species A, NC 

Odontomolgus forhani Humes, 1978 (present paper) A, NC 

Tychomyzon petalum, new genus, new species A 

Xarifia anopla Humes & Dojiri, 1982 (in Humes 1985) A 

Xarifia heteromeles Humes & Dojiri, 1982 (in Humes 1985) A 
Montipora compressa (Esper) 

Euryte bellatula, new species MOL 

Haplomolgus montiporae Humes & Ho, 1968b (in Humes 1978) MOL 

Hetairosyna terpna, new species MOL 

Odontomolgus forhani Humes, 1978 MOL 
Montipora sp. cf. M. efflorescens Bernard 

Hetairosyna terpna, new species NC 
Montipora foliosa (Pallas) 

Indoclausia bacescui Sebastian & Pillai, 1974 (host reported as M. foliacea, but see 

Veron 1986:9-12) I 

Montipora lobulata Bernard 

Euryte bellatula, new species NC 

Haplomolgus montiporae Humes & Ho, 1968b (present paper) NC 

Hetairosyna laciniata, new species NC 

Hetairosyna terpna, new species NC 

Odontomolgus forhani Humes, 1978 (present paper) NC 
Montipora patula Verrill 

Hetairosyna terpna, new species E 
Montipora prolifera Brueggemann 

Euryte bellatula, new species MOL 

Hetairosyna terpna, new species MOL 

Odontomolgus forhani Humes, 1978 MOL 
Montipora ramosa Bernard 

Euryte bellatula, new species NC 

Haplomolgus montiporae Humes & Ho, 1968b (present paper) NC 

Hetairosyna laciniata, new species NC 

Hetairosyna sororia, new species NC 

Hetairosyna terpna, new species NC 

Odontomolgus forhani Humes, 1978 (present paper) NC 

Xarifia pectinea Humes & Dojiri, 1982 NC 


Xarifia temnura Humes & Ho, 1968a (in Humes & Dojiri 1982) NC 
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Table 2.—Continued. 
Montipora sinensis Bernard 
Haplomolgus montiporae Humes & Ho, 1968b MAD 
Hetairosyna laciniata, new species MAD 
Hetairosyna sororia, new species MAD 
Hetairosyna terpna, new species MAD 
Xarifia temnura Humes & Ho, 1968a MAD 
Montipora sp. cf. M. stellata Bernard 
Haplomolgus montiporae Humes & Ho, 1968b MAD 
Hetairosyna sororia, new species MAD 
Hetairosyna terpna, new species MAD 
Xarifia sp. (in Humes 1985) MAD 
Montipora sp. cf. M. undata Bernard 
Allopodion mirum Humes, 1978 MOL 
Haplomolgus subdeficiens Humes, 1978 MOL 
Hetairosyna sororia, new species MOL 
Kawanolus parangensis Humes, 1978 MOL 
Odontomolgus forhani Humes, 1978 (present paper) MOL 
Xarifia anopla Humes & Dojiri, 1982 MOL 
Xarifia heteromeles Humes & Dojiri, 1982 MOL 
Xarifia syntoma Humes & Dojiri, 1982 MOL 
Xarifia temnura Humes & Ho, 1968a (in Humes & Dojiri 1982) MOL 
Montipora verrilli Vaughan 
Alteuthellopsis corallina Humes, 1981 (in Humes 1984) A 
Euryte bellatula, new species A 
Haplomolgus montiporae Humes & Ho, 1968b (present paper) A 
Hetairosyna sororia, new species A 
Odontomolgus forhani Humes, 1978 (present paper) A 
Montipora verrucosa (Lamarck) 
Tegastes gemmeus Humes, 1984 H 
Xarifia apertipes Humes & Dojiri, 1983 MAD 
Montipora sp. 
Asteropontius corallophilus Stock, 1966 MAU 
Haplomolgus montiporae Humes & Ho, 1968b (also in Humes & Stock 1973) MAD 
Hetairosyna terpna, new species MAD 
Xarifia anopla Humes & Dojiri, 1982 MAD 
Xarifia extensa Humes & Dojiri, 1982 A, MAD 


larly shaped tessellations having minute 
slender digitiform processes (Fig. 17h, i). 

Egg sac (Fig. 17j) with 2 eggs, both ap- 
proximately 130 x 117 wm. 

Rostrum (Fig. 17k) small and inconspic- 
uous. First antenna (Fig. 171) 240 um long, 
18-segmented. Lengths of segments: 16 (32 
um along anterior margin), 11, 8, 8, 5, 5, 8, 
OR al Oa Oe aD el Ges) 20s and 


23 wm, respectively. Armature: 1, 2, 2, 2, 
Mp Mg Me, De Wy Ik sp il saaelll cportavey, Wy Ts Jl, Us 
1,2,2 + 1 aesthete, and 6. All setae smooth 
and hyaline. 

Second antenna (Fig. 18a) 5-segmented, 
195 um long. Coxa and basis unarmed. Ex- 
opod minute knob, 2 um long, without vis- 
ible setae. Endopod with elongate first seg- 
ment bearing inner setules, short triangular 
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Table 3.—Copepoda associated with Montipora in the Indo-Pacific. 


Allopodion mirum 
Montipora sp. cf. M. undata 
Alteuthellopsis corallina 
Montipora verrilli 
Asteropontius corallophilus 
Montipora sp. 
Euryte bellatula, new species 
Montipora caliculata 
Montipora compressa 
Montipora lobulata 
Montipora prolifera 
Montipora ramosa 
Montipora verrilli 
Haplomolgus incolumis, new species 
Montipora caliculata 
Haplomolgus montiporae 
Montipora composita 
Montipora compressa 
Montipora lobulata 
Montipora ramosa 
Montipora sp. cf. M. stellata 
Montipora sinensis 
Montipora verrilli 
Montipora sp. 
Haplomolgus subdeficiens 
Montipora sp. cf. M. undata 
Hetairosyna laciniata, new genus, new species 
Montipora composita 
Montipora lobulata 
Montipora ramosa 
Montipora sinensis 
Hetairosyna sororia, new genus, new species 
Montipora ramosa 
Montipora sinensis 
Montipora sp. cf. M. undata 
Montipora verrilli 
Hetairosyna terpna, new genus, new species 
Montipora ambigua 
Montipora caliculata 
Montipora composita 


Montipora compressa 
Montipora sp. cf. M. efflorescens 
Montipora lobulata 
Montipora patula 
Montipora prolifera 
Montipora ramosa 
Montipora sinensis 
Montipora sp. cf. M. stellata 
Montipora sp. 

Odontomolgus forhani 
Montipora composita 
Montipora lobulata 
Montipora ramosa 
Montipora sp. cf. M. undata 
Montipora verrilli 

Tegastes gemmeus 
Montipora verrucosa 

Tychomyzon petalum, new genus, new species 
Montipora composita 

Xarifia anopla 
Montipora composita 
Montipora sp. cf. M. undata 
Montipora sp. 

Xarifia apertipes 
Montipora verrucosa 

Xarifia extensa 
Montipora sp. 

Xarifia heteromeles 
Montipora composita 
Montipora sp. cf. M. undata 

Xarifia pectinea 
Montipora ramosa 

Xarifia syntoma 
Montipora sp. cf. M. undata 

Xarifia temnura 
Montipora ramosa 
Montipora sinensis 
Montipora sp. cf. M. undata 

Xarifia sp. 

Montipora sp. cf. M. stellata 


second segment with 1 seta, and third seg- 
ment bearing terminally 1 claw 34 um long 
and | seta. 

Siphon (Figs. 17k, 18b) 150 um long. 
Mandible (Fig. 18c) with long slender blade 
109 um, its tip inwardly dentate and ex- 
panded outwardly. Palp 1-segmented with 
long smooth seta, palp and seta together 117 
um long. First maxilla (Fig. 18d) with 2 un- 
equal lobes, longer inner lobe with inner 


margin having setules and bearing 4 ter- 
minal setae, one of them unilaterally with 
setules; shorter outer lobe with 4 setae, one 
of them subterminal. Second maxilla (Fig. 
18e) 2-segmented, first segment unarmed, 
second segment recurved with | minute seta 
midway on posterior surface. Maxilliped 
(Fig. 18f) 5-segmented, first 2 segments un- 
armed, last 3 segments with 1 seta each, 
terminal claw 47 wm with beaklike tip. 
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Legs 1-4 (Figs. 18g-1, 19a) biramous and 
3-segmented. Formula for armature as fol- 
lows: 

P, coxa 0-1 basis 1-I exp I-1; I-1; III,1,4 
enp 0-1; 0-1; 1,2,3 
exp I-1; I-1; III,1,4 
enp 0-1; 0-2; 1,2,3 
exp I-1; I-1; III,1,4 
enp 0-1; 0-2; 1,2,3 
exp I-1; I-1; III,1,4 
enp 0-1; 0-2; 1,2,1 


P, coxa 0-0 basis 1-0 
P, coxa 0-0 basis 1-0 


P, coxa 0-0 basis 1-0 


Leg 1 with inner coxal seta, but this seta 
absent in legs 2-4. Basis of leg 1 having 
inner barbed spine 26 um long, inner ex- 
pansion of basis with row of small denticles 
on margin. Outer spine on first segment of 
exopod of leg 1 enlarged, recurved, 31 um 
long. Leg 4 with third segment of endopod 
having 1,2,1. 

Leg 5 (Figs. 17c, 19b) minute, free seg- 
ment 13 X 9 wm, unornamented and in- 
serted slightly ventrally. Free segment armed 
with 3 setae. 

Leg 6 represented by 2 small setae on gen- 
ital segment (Fig. 17d). 

Color of living specimens in transmitted 
light opaque gray, eye red. 

Male. —Body (Fig. 19c) with broad pro- 
some. Length 0.51 mm, greatest width 0.40 
mm, based on allotype. Segment bearing leg 
4 not covered in dorsal view by segment 
bearing leg 3. Ratio of length to width of 
prosome 1:1. Ratio of length of prosome to 
that of urosome 1.53:1. 

Segment bearing leg 5 (Fig. 19d) 31 x 90 
um. Genital segment 80 x 120 um, wider 
than long, widest in anterior third. Three 
postgenital segments from anterior to pos- 
terior 28 x 46, 37 Xx 39, and 39 xX 37 um. 

Caudal ramus like that of female but 
smaller, 13 <x 13 wm. 

Dorsal surface of prosome not tessellated 
as in female. 

Rostrum similar to that of female. First 
antenna (Fig. 19e) 195 um long, 16-seg- 
mented, slightly modified. Lengths of seg- 
ments: 13 (33 um along anterior margin), 
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10, 9, 4, 5, 6, 8, 9, 10, 10, 19, 9, 9, 21, 24, 
and 14 um, respectively. Armature: 1, 2, 2, 
2D Ole) tesmallispines ie, le ie 
1, 1 + 1 aesthete, and 6. Setae smooth and 
hyaline. 

Second antenna, siphon, mandible, first 
maxilla, second maxilla, maxilliped, and legs 
1-4 resembling those of female. 

Leg 5 (Fig. 19d) with minute free segment 
approximately 8 < 6 um. 

Leg 6 (Fig. 19d) posteroventral flap on 
genital segment bearing 2 small setae. 

Extruded spermatophore not seen. 

Color as in female. 

Etymology. —The specific name petalum, 
Greek petalos, broad, outspread, alludes to 
the unusually broad prosome. 

Relatively few species of Montipora have 
been examined for copepod associates. The 
15 species of Montipora recorded as hosts 
in Table 2 constitute less than half of the 
38 species known from Australia listed by 
Veron (1986), and only a small fraction of 
the 211 nominal species. Ten species of 
Montipora have three or more species of 
copepod associates, with the greatest num- 
ber being nine in the case of Montipora sp. 
cf. M. undata in the Moluccas. With 20 spe- 
cies of copepods already known to live with 
Montipora (Table 3), it seems certain that 
further studies will reveal many more co- 
pepods associated with this large and abun- 
dant coral genus. 
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PYCNOGONIDA OF THE WESTERN PACIFIC ISLANDS, 
Ix. A SHALLOW-WATER GUAM SURVEY, 1984 


C. Allan Child 


Abstract. —Thirteen species of pycnogonids are reported from a 1984 survey 
of the shallow waters of Guam Island (13°30’N, 144°45’E) along with several 
juveniles and larvae which are left unidentified. One new species, Eurycyde 
sertula, is described and figured and its relationships with other species of the 
genus are discussed. The relationships and distribution of the other twelve 


species are listed and discussed. 


The only previous report on Guam (Mari- 
’ anas Islands, 13°30’N, 144°45’E) pycnogon- 
ids (Child 1983) lists two species, both new, 
while concentrating mainly on the fauna of 
the western Caroline Islands at the Palau 
Islands. The present report contributes 
eleven additional species to the known 
Guam fauna, most of them previously 
known from nearby island groups. One spe- 
cies is described as new, Eurycyde sertula, 
and distributional data is given for all spe- 
cles. 

These specimens were taken during most 
months of the 1984 year as the result of a 
shallow-water survey of the Island’s macro- 
and microfauna. They were collected by Roy 
K. Kropp and others as part of PhD thesis 
work by Dr. Kropp. With the help of SCU- 
BA, Kropp was able to sample the fauna of 
most of the Guam coast except for the most 
inaccessible areas. Specimens are deposited 
in the Pycnogonida collections of the Na- 
tional Museum of Natural History, Wash- 
ington, D.C. (USNM). 


Class Pycnogonida 
Family Ammotheidae 
Genus Achelia Hodge, 1864 
Achelia assimilis (Haswell) 


Ammothea assimilis Haswell, 1884:1026- 
1027, pl. LIV, figs. 5-9. 

Achelia assimilis. —Child, 1990:312-313 
[literature]. 


Material examined.—Calalan Bank, off 
Glass Breakwater, on dead branching coral 
in 12 m, 13 Sep 1984 (1 2 subadult, 1 larva). 

Distribution. —This species has been tak- 
en at primarily southwestern Pacific local- 
ities and has recently been taken in Indo- 
nesia and the Philippines, all at shallow 
depths. 

Remarks. —This is one of the most vari- 
able species in this genus whose species con- 
tain a wide variety of both intraspecific and 
interspecific differences. This female is fair- 
ly typical of those illustrated in previous 
publications. 


Genus Ammothella Verrill, 1900 
Ammothella tippula Child 


Ammothella tippula Child, 1983;701-705, 
fig. 2; 1988a:7; 1988b:51.— Miller, 1990a: 
67; 1990c:99; 1990d:106. 


Material examined. — Agana Bay, 300 m 
N of boat basin channel, reef flat outer moat, 
rubble from 0.6 m, 5 Mar 1984 (1 ¢ with 
eggs); Piti Bay, Asan reef boulder area at 
margin SW of Camel Rock, from washings 
of Halimeda in 0.3 m, 10 Aug 1984 (1 9); 
Pago Bay, outer reef flat in front of marine 
laboratory, intertidal algal mat, 5 Oct 1984 
(1 3); Luminao, reef flat opposite Family 
Beach, branching coralline algae in | m, 27 
Oct 1984 (1 6, 1 Juv); Pago Bay, outer reef 
flat off marine lab, algal mat in 1-2 m, 2 
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Nov 1984 (1 2); Tumon Bay, reef front, dead 
branching coral in 11 m, 4 Nov 1984 (1 
Juv); Apra Harbor, Family Beach, rubble in 
1.2 m, 6 Dec 1984 (1 9). 

Distribution. —The type locality for this 
species is Guam in shallow water (11 me- 
ters, the deepest known capture) and it has 
been taken once in the Sulu Sea, Philip- 
pines, also in shallow waters. These addi- 
tional records add nothing to the known 
distribution of the species. 

Remarks.—These specimens agree well 
with the type series and show very little or 
no variation in characters, particularly with 
the male. 


Ammothella species indeterminate 


Material examined. — Agana Bay, on rub- 
ble in 9 m, 3 Feb 1984 (1 Juv). 

Remarks. — This specimen differs slightly 
in several characters from the predominant 
A. tippula. It is possibly A. indica Stock, but 
is too immature to be assigned to any spe- 
cies. 


Genus Eurycyde Schioedte, 1857 
Eurycyde sertula, new species 
Fig. 1. 


Material examined. —Ypan, branching 
coralline algae on algal ridge in 1 m, 23 Sep 
1984 (1 2, holotype, USNM 234586). 

Description. —Species moderately small 
for genus, leg span 5.1 mm. Trunk fully seg- 
mented, without median adornment. Lat- 
eral processes closely crowded, almost 
touching, not quite as long as their diame- 
ters, armed with small acute sharply pointed 
dorsodistal tubercles, the tallest on the an- 
terior lateral process pair, shorter on each 
successive pair and tiny on posterior pair, 
tubercles without setae or spines. Ocular tu- 
bercle cylindrical, tapering distally, about 
2.5 times longer than its diameter, armed 
with 5 large distal spines with setules ar- 
ranged radially around tubercle tip which is 
terminally flat. Eyes large, filling distal half 
of ocular tubercle. Short neck constricted 
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greatly just ventral to ocular tubercle which 
is situated just posterior to anterior rim of 
cephalic segment. Abdomen very broad, in- 
flated, short, less than twice as long as its 
maximum diameter, armed with single en- 
circling wreath of eleven long tubular spines 
bearing setules, spines situated slightly 
proximal to median circumference. 

Proboscis typical of genus, basal stalk ap- 
proximately 0.3 times length of distal pro- 
boscis segment which is more inflated prox- 
imally and slightly shorter than usual for 
genus. 

Chelifores shorter than those of most spe- 
cies, first of scape segments equal in length 
to basal segment of proboscis, armed with 
single dorsodistal thick spine with setules. 
Second scape segment slightly shorter than 
first, more slender in diameter, armed with 
8 thick spines matching that of first segment 
and 1-2 short distal setae. Chela vestigial, 
finger reduced to tiny knob, palm cylindri- 
cal, unarmed. 

Palp typical for genus; of 10 segments. 
First two segments only as long as their di- 
ameters, third segment longest, armed with 
few short distal setae. Fourth segment very 
short, little longer than its diameter, armed 
with 2-3 short setae. Fifth segment slightly 
shorter than third, slightly inflated at mid- 
point, armed with long lateral spine and 
several distal short setae. Terminal five seg- 
ments short, each armed with ventral field 
of short setae. 

Oviger third segment longest, slightly 
longer than fourth which is armed with few 
short lateral setae. Fifth half length of fourth, 
armed with few lateral setae. Strigilis four 
segments armed with 2-3 short distal setae 
and endal denticulate spines in the formula 
5: 4: 3: 5, with a small terminal claw shorter 
than terminal segment. Distal denticulate 
spine of terminal segment twice size of other 
spines, forming subchelate oviger terminus. 
Denticulate spines with four broad proxi- 
mal lobes and two tiny distal lobes. 

Legs moderately short, proximal seg- 
ments broad, distal segments each with de- 
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creasing diameters. First coxae of anterior 
3 pairs of legs with an anterodistal small 
conical tubercle armed with few tiny setae 
and much larger posterodistal tubercle as 
long as segment diameter, armed with two 
long inflated spines bearing setules and 1- 
2 short distal setae. First coxae of the pos- 
terior pair of legs have distal tubercles of 
similar size but without long inflated spines. 
Second coxae armed with 4—5 short lateral 
and ventral setae, third coxae with 2—3 short 
ventrodistal setae. Femorae the shortest of 
the major segments, armed with 1-2 short 
ventral setae and 5 long inflated dorsodistal 
and laterodistal spines bearing setules. First 
tibiae of smaller diameter, the longest major 
segments, armed with 3 long inflated dor- 
somedian spines with setules, 2 dorsodistal 
long inflated spines, the distal spine longest. 
Second tibiae similarly armed dorsally and 
with row of 4—5 ventral short setae. Tarsus 
subtriangular with 1-2 short ventral setae. 
Propodus only slightly curved, inflated, with 
2 long dorsal setae and 7-8 short ventral 
sole spines. Claw half propodus length, slen- 
der, moderately curved, without auxiliaries. 

Measurements (in mm).—Trunk length 
(chelifore insertion to tip 4th lateral pro- 
cesses), 1.68; trunk width (across 2nd lateral 
processes), 1.28; proboscis length (distal 
segment), 1.39; abdomen length, 0.61, third 
leg, coxa 1, 0.12; coxa 2, 0.15; coxa 3, 0.12; 
femur, 0.34; tibia 1, 0.38; tibia 2, 0.35; tar- 
sus, 0.09; propodus, 0.24; claw, 0.12. 

Distribution.—The new species is only 
known from its type locality, the southeast 
coast of Guam at Ypan, on reef flat among 
intertidal coralline algae. 

Etymology. —The species name is Latin 
(sertula is the diminutive of serta, meaning 
a garland or wreath) and refers to the single 
layered wreath-like circlet of long spines on 
the abdomen. 

Remarks. —This third described species 
from western and mid-Pacific localities dif- 
fers from the other two principally in the 
presence, absence, and armament of tuber- 
cles on the lateral processes and first coxae. 
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Almost all known species of Eurycyde, the 
tropical species in particular, are very close- 
ly related and there exists only a narrow 
range of morphological characters for use in 
separating these species. One of the most 
reliable characters is that of tuberculation 
of the trunk extremities and leg coxae. Most 
known species have conspicuous dorsodis- 
tal tubercles on the first coxae and their size 
and armament are diagnostic. 

Of the two known western Pacific species, 
E. setosa Child (1988a:8-10, fig.3) is the 
only one with lateral process tubercles which 
are very similar to those of E. sertula. The 
most recently described species (Muller 
1990b:188-191, figs. 11-18), E. longiocu- 
lata, lacks any form of lateral process tu- 
bercles, but has first coxae tubercles very 
similar to those of E. setosa. Both species 
have first coxae with a smaller anterodistal 
tubercle and a larger posterodistal tubercle, 
but those of E. setosa are clothed in short 
setae while those of E. /ongioculata have no 
conspicuous setae or spines. The coxae tu- 
bercles of E. sertula differ in having a much 
smaller anterodistal tubercle without setae 
and a much larger more robust posterodistal 
tubercle bearing pairs of long inflated spines 
with setules and 2-3 short setae, all distally 
placed. The posterior pair of first coxae have 
distal tubercles of almost the same size and 
neither bear long spines but only shorter 
setae. 

Other major differences are in the length 
and spination of the ocular tubercle and ab- 
domen. The new species has one of the 
shortest and broadest abdomens known in 
this genus and the eleven long spines are 
placed in a unique wreath-like fan around 
its circumference. The only other known 
species with a short abdomen bearing a cir- 
clet of long spines is E. gorda Child, but the 
abdomen is not nearly so inflated as that of 
the new species nor are the spines in a single 
flat plane as are those of E. sertula. The 
abdomen of E. setosa is unknown, having 
been broken off at its base before the unique 
type specimen was examined. 
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Fig. 1. Eurycyde sertula, holotype female: A, trunk, dorsal view; B, trunk, lateral view; C, third leg; D, palp; 
E, oviger with one denticulate spine, enlarged. 
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The ocular tubercle of the new species is 
very like that of E. setosa except that it is 
slightly shorter and the eyes are placed more 
distally in E. sertula. It is very different from 
the tall distally inflated ocular tubercle of 
E. longioculata. The count of long spines at 
the ocular tubercle tip differs for each of 
these species. 

The legs, ovigers and palps of most Eu- 
rycyde species are remarkably alike except 
for interspecific differences in length versus 
diameter. Generally among the species of 
Eurycyde, (and among many other genera), 
the longer the appendage, the more slender 
are its segments. There are relatively minor 
' differences in setae numbers but the num- 
bers of long inflated spines bearing setules 
are more diagnostic as is their placement or 
absence. Their length varies among the spe- 
cies but those of the new species are some- 
what shorter than usual while the long spines 
of E. longioculata appear to be longer than 
average. 

The combination of lateral process, first 
coxae, abdomen and ocular tubercle char- 
acters discussed and compared above ap- 
pear to be sufficient to designate this unique 
specimen as a new species. 


Genus Janystylum Miers, 1879 
Tanystylum rehderi Child 


Tanystylum rehderi Child, 1970:302-306, 
fig. 5; 1983:705; 1988b:53-—54.— Muller, 
1989:126, figs. 22-39. 


Material examined.—Calalan Bank, off 
Glass Breakwater, reef front on dead 
branching coral in 12 m, 13 Sep 1984 (2 4, 
1 9). Luminao, reef flat opposite Family 
Beach, on branching coralline algae in 1 m, 
27 Oct 1984 (2 6 with eggs, 2 6, 3 2, 1 Juv). 
Tumon Bay reef front, on dead branched 
coralin 11 m, 7 Nov 1984 (1 larva, probably 
this species). 

Distribution. — This species was described 
from specimens taken in Bora Bora and 
Moorea in the Society Islands, but was not 
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found again in the former locality by Miller 
(1990b:185) in his survey. It was subse- 
quently reported after its original descrip- 
tion from the Palau Islands (Child 1983), 
on Aldabra Atoll (Child 1988b) in the In- 
dian Ocean, and at the type locality on Mo- 
oréa (Miller 1989). The 11 meter depth giv- 
en above is the deepest capture for this 
species which is usually taken in depths 
around 1 meter or less. 

Remarks. — There is little to separate these 
specimens, particularly the large Luminao 
suite, from the type description. The large 
styliform proboscis shape of this species dif- 
fers only slightly from those of several other 
species in this genus. What makes this spe- 
cies differ from the others are the height and 
shape of the tall rounded ocular tubercle, 
the abdomen with its basal swelling, and the 
male oviger with its wedge-shaped seventh 
Oviger segment. The seventh oviger seg- 
ment in Janystylum either possesses or 
lacks a large lateral apophysis with long se- 
tae in the male, but that of this species is 
wedge-shaped rather than square or cylin- 
drical as in most species bearing this char- 
acter. 


Genus Anoplodactylus Wilson, 1878 
Anoplodactylus tenuicorpus, new 
combination 


Anoplodactylus attenuatus Child, 1988a:12- 
14, fig. 5; 1988b:56, preoccupied by 
Phoxichilidium attenuatum Hodge, 1864. 


Material examined.—Calalan Bank, off 
Glass Breakwater near Magundas, dead 
branching coral in 10 m, 16 Oct 1984 (1 Q). 

Distribution. — This species was described 
from the southern Philippines and subse- 
quently found on Aldabra Atoll, Seychelles 
Islands, in the western Indian Ocean. This 
third report places it to the east of the type 
locality, at Guam, in the deepest capture 
thus far. It was previously taken in waters 
up to 6 meters deep. 

Remarks. —No other species of this very 
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numerous genus is as attenuated as this spe- 
cies nor does any other have the serrated 
major heel spine in combination with this 
elongation of the trunk. The one species with 
a large serrated heel spine and a rather elon- 
gate trunk is A. pectinus Hedgpeth. Hedg- 
peth’s species has shorter trunk segments, 
shorter lateral processes, a shorter probos- 
cis, shorter oviger terminal segment, and in 
the male, has only a single cement gland 
opening per femur. 

This species is easy to identify regardless 
of the sex of any specimen because it has 
the longest trunk segments of any known 
species. If the male is present, identification 
is made even easier by examination of the 
femorae which bear two cement gland pores. 


Anoplodactylus chamorrus Child 


Anoplodactylus chamorrus Child, 1983:705— 
707, fig. 3; 1988a:16; 1990:330-331. 


Material examined.—Tumon Bay, reef 
flat off Fujita Hotel, rubble on outer reef 
platform in less than 1 m, 23 Mar 1984 (1 
Juv). Agana Bay, 300 m N of boat basin 
channel, on rubble in 13 m, 25 Apr 1984 
(1 2). Tanguisson Point, near bench margin, 
from intertidal algal turf, 17 May 1984 (1 
2). Pugua Patch Reef (Double Reef), on rub- 
ble from 12 m, 3 Aug 1984 (1 Juv). Piti Bay, 
S of Camel Rock in boulder area at end of 
reef margin, from intertidal Halimeda 
washings, 10 Aug 1984 (1 4, 3 Juv). Sella 
Bay, from algae in 3 m, 14 Sep 1984 (1 Juv). 
Calalan Bank, off Glass Breakwater, from 
dead branching coral on reef front in 12 m, 
13 Sep 1984 (1 2). Pago Bay, in reef front 
rock at 2.5 m, 18 Sep 1984 (2 2). Same 
locality, reef flat toward Pago River, in algae 
from intertidal reef pool, 21 Sep 1984 (1 9, 
1 Juv). Luminao, reef flat near Magundas, 
on reef rubble in 1.3 m, 13 Oct 1984 (2 9). 
Calalan Bank, off Glass Breakwater near 
Magundas, dead coral rubble in 10 m, 16 
Oct 1984 (1 Juv). Pago Bay, reef flat in front 
of marine laboratory, several samples from 
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algal turf in 1-2 m, 17 and 20 Oct 1984 (2 
2). Same location, from algal turf, after ty- 
phoon, 31 Oct and 2 Nov 1984 (1 6 with 
eggs, 2 4, 1 2, 2 Juv). Tumon Bay, reef front, 
from dead coral in 11 m, 7 Nov 1984 (1 
Juv, 1 larva, possibly this species). Anae 
Island, halfway between island and shore, 
from algae in 3 m, 30 Nov 1984 (2 4, 3 9, 
2 Juv). 

Distribution. —From the wealth of spec- 
imens reported here, it would seem as though 
the longstanding “home” of this species is 
Guam. On the other hand, the species has 
been taken also at several localities in the 
southern Philippines and more recently on 
the Great Barrier Reef of Australia. Like 
many other species reported herein, the 
maximum depth records for this species are 
being extended by these new Guam records. 
The species had been found in depths of up 
to 3-4 meters and the Guam records now 
extend this known depth to 12 meters. 

Remarks. —It is quite possible that some 
of the juvenile specimens listed here are not 
this species, but there is no other species 
known on Guam which bears the juvenile 
characters borne by these specimens. There 
are few species known with the combination 
of characters including the broad lateral 
‘collars’ anterior to the first lateral process- 
es, the closely crowded lateral processes sep- 
arated only at their distal ends, the single 
tubular cement gland orifice per femur, the 
single major heel spine and very short pro- 
podal lamina, and an oviger with an ex- 
tremely long first segment (almost twice as 
long as that of ovigers on other compact 
species). The juvenile specimens examined 
above have most of the characters listed 
except for cement glands and ovigers. The 
anterior collars and very crowded lateral 
processes are the most prominent charac- 
ters in these juveniles. 


Anoplodactylus glandulifer Stock 


Anoplodactylus glandulifer Stock, 1954:80- 
84, fig. 36.—Child, 1983:273-274 [liter- 
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ature]; 1988b:58-59.—Nakamura & 
Child, 1988b:813.—Miuller, 1990a:74. 


Material examined. —Agana Bay, 300 m 
N of boat basin channel, on rubble in 9 m, 
3 Feb 1984 (1 8). 

Distribution. —This is a true Indo-West 
Pacific species, known from the Red Sea and 
Kenya to as far west as Samoa and as far 
south as the Great Barrier Reef, Australia, 
in many shallow-water habitats. 


Anoplodactylus longiceps Stock 


Anoplodactylus longicollis Williams, 1941: 
36-38, figs. 2—S [preoccup.] 

Anoplodactylus longiceps Stock, 1951:16 
[footnote]; 1954:83 [text]; 1956:97-98, 
figs. 14c—d.—Clark, 1963:56 [key].— 
Child, 1975:20, fig. 9f; 1990:331. 


Material examined.—Calalan Bank, off 
Glass Breakwater, dead coral rubble in 10 
m, 16 Oct 1984 (1 2). 

Distribution. — This species is known from 
the east and west coasts of Australia and 
from the Kei Islands in eastern Indonesia 
in depths of 28-134 meters. This Guam 
specimen extends the known distribution of 
this species considerably into the Northern 
Hemisphere, but the specimen was taken 
within its known depths. 

Remarks. —This species is very distinc- 
tive and is one of the relatively few known 
to have two cement gland orifices per femur 
(similar to those of A. tenuicorpus, listed 
elsewhere in this report). This Guam spec- 
imen differs very slightly from those figured 
in the literature. It has slightly shorter ap- 
pendages with the tubercles of the femorae 
and first tibiae notably shorter, and the seg- 
ments of the ovigers and chelifores are 
slightly shorter. The prominent propodal 
heel has two stout spines rather than the 
single spine borne by the type specimen, and 
the neck of the Guam specimen is swollen 
to accommodate the broader base of an oc- 
ular tubercle larger than that of the type. 
Other than these minor differences, the 
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Guam specimen agrees very well with the 
type figures. 


Anoplodactylus pycnosoma (Helfer) 


Peritrachia pycnosoma Helfer, 1938:176—- 
WW, Se 

Anoplodactylus pycnosoma.—Child, 1983: 
708 [literature].—Nakamura & Child, 
1983:50.—Hong & Kim, 1987:161.— 
Child, 1988a:20; 1988b:59.— Miiller, 
1990a:77; 1990c:100-102, figs. 7-13. 


Material examined. —Pago Bay, reef flat 
near outer margin, from Halimeda wash- 
ings in less than 1 m, 10 Feb 1984 (1 9). 
Tumon Bay, outer reef platform off Fujita 
Hotel, rubble in less than 1 m, 23 Mar 1984 
(1 3). Pago Bay, reef flat in front of marine 
laboratory, algal turf in 1 m, 20 Oct 1984 
(1 6, 1 2). Luminao, reef flat opposite Family 
Beach, branching coralline algae in 1 m, 27 
Oct 1984 (22, 1 Juv). Adelup Point, on dead 
Acropora coral in 16 m, 20 Nov 1979 (1 8). 

Distribution.—This often collected spe- 
cies is known from the African coast at Ke- 
nya and Tanzania to Japan, Korea, Phil- 
ippines, Palau Islands, and with these 
records, Guam, all in very shallow waters. 

Remarks. — The male has 5—8 femoral ce- 
ment gland pores which serve as a stable 
recognition character in this otherwise rath- 
er plain species. 


Family Endeididae Norman 


The family name should have the entire 
sufhx after the name instead of the suffix 
forming part of the body of the name as has 
been the case prior to this. 


Genus Endeis Philippi, 1843 
Endeis mollis (Carpenter) 


Phoxichilus mollis Carpenter, 1904:182- 
183, figs. 1-7. 

Endeis mollis. —Utinomi, 1971:327 [liter- 
ature].— Stock, 1975a:1083—-1085; 1975b: 
76.—Nakamura & Child, 1983:41; 1988a: 


VOLUME 104, NUMBER 1 


664.—Child, 1988a:20-21.—Arnaud, 
1988:52. 


Material examined.—Tumon Bay, reef 
front, on dead finely branched coral in 11 
m, 7 Nov 1984 (1 2 Juv, 1 Juv). 

Distribution. —This is a pantropical shal- 
low-water species. 

Remarks. — This identification is based on 
the gut diverticula which in these specimens 
is relatively straight and without the con- 
spicuous pockets or caeca of other Pacific 
species and these young specimens also lack 
the leg swellings and conspicuous leg spines 
of other species. It is probable that this set 
of characters means that these specimens 
are EL. mollis, but an adult male from Guam 
is necessary to confirm this identification. 


Family Callipallenidae Hilton 
Genus Callipallene Flynn, 1929 
Callipallene novaezealandiae (Thomson) 


Pallene novae-zealandiae Thomson, 1884: 
246-247, pl. 14, figs. 1—4. 

Callipallene novaezealandiae. —Child, 1982: 
277 [literature]; 1983:708; 1988a:21.— 
Nakamura & Child, 1988a:664.— Miller, 
1990d:106. 


Material examined.—Apra Harbor, 
Family Beach, rubble in 1 m, 20 Oct 1984 
(1 6 with larvae, 1 2, 1 Juv). Luminao, reef 
flat opposite Family Beach, on branching 
coralline algae in 1 m, 27 Oct 1984 (1 Juv). 
Tumon Bay, reef front, on dead branching 
coralin 11 m, 7 Nov 1984 (1 larva, probably 
this species). 

Distribution. —This species occupies many 
Indo-West Pacific localities from east Africa 
through Australia and New Zealand to Ja- 
pan from intertidal depths to about 275 me- 
ters. 


Genus Seguapallene Pushkin, 1975 
Seguapallene micronesica Child 


Seguapallene micronesica Child, 1983:709- 
711, fig. 4; 1990:324 [text]. 
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Material examined.—Tumon Bay, reef 
front, on dead branching coral in 11 m, 7 
Nov 1984 (1 8). 

Distribution. —This species was described 
from the Palau Islands in intertidal depth. 
This additional record extends the Pacific 
distribution of this species to the northeast 
and, like many species in this report, ex- 
tends its maximum capture depth to 11 me- 
ters from shallower depths. 

Remarks. —There are only three species 
in Pushkin’s genus and this species has more 
similarities to the other known tropical form, 
S. crassa Child (1990:321-324, fig. 4), than 
to Pushkin’s Subantarctic type. Seguapal- 
lene micronesica has separated lateral pro- 
cesses (crowded and touching in S. crassa), 
a very short main propodal claw (longer and 
more typical in crassa), well separated tri- 
angular chelae teeth (block-like and touch- 
ing in crassa), and moderately long and 
slender leg segments (shorter and robust in 
crassa). 

The single character separating this genus 
from the much more numerous genus Cal- 
lipallene is the presence of a large terminal 
oviger claw which may or may not have 
serrations or denticulations on its endal sur- 
face. 


Family Nymphonidae Wilson 
Genus Nymphon Fabricius, 1794 
Nymphon diabolus Child 


Nymphon diabolus Child, 1988a:23-25, fig. 
10; 1988b:75.—Nakamura & Child, 
1988a:668. 


Material examined. — Agana Bay, 300 m 
N of boat basin channel, reef front, on dead 
branching coral in 9-10 m, 11 Sep 1984 (1 
6 with eggs). Calalan Bank, off Glass Break- 
water near Magundas, dead branching coral 
in 10 m, 16 Oct 1984 (2 Q). 

Distribution. —This species was recently 
reported from two localities in the southern 
Philippines, taken in 1—6 meters. These re- 
cords extend its known distribution to the 
east at Guam and into slightly deeper water. 
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Remarks. —This small Nymphon is easily 
distinguished from the growing list of shal- 
low-water species in the tropics by the re- 
duced size of everything anterior to the neck 
in relation to the remainder of the trunk 
which is noticeably larger. The species is 
otherwise undistinguished, but with both 
proboscis and chelifores shorter than the 
length of the first or cephalic segment, the 
species should be easily separable. It also 
has a pair of conspicuous lateral tubercles 
on the ocular tubercle apex. 
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TRICHOBRANCHIDAE (POLYCHAETA) FROM 
SHALLOW WARM WATER AREAS IN THE 
WESTERN ATLANTIC OCEAN 


Vivianne Solis-Weiss, Kristian Fauchald and Arno Blankensteyn 


Abstract.—Three new species of Terebellides from shallow tropical waters 
are described: 7. parvus from Belize, 7. carmenensis from Mexico, and 7. lanai 
from Brazil. Terebellides klemani and T. anguicomus are redescribed and rec- 


ognized as distinct. 


The most common trichobranchids in 
shallow water in Belize and the Mexican 
shallow-water lagoons along the Gulf of 
Mexico belong to a species group which also 
includes Terebellides klemani Kinberg, 1867 
and T. anguicomus Miller, 1858. Terebel- 
lides klemani has been considered a syno- 
nym of 7. anguicomus (see Hessle, 1917). 
After examining specimens from Belize and 
closely similar specimens from Mexico, the 
types of 7. klemani and specimens collected 
near the type areas of both previously named 
species, we believe that we can recognize a 
series of similar, but distinct, species all of 
which would have been subsumed under 
Hessle’s concept of 7. anguicomus. 

Our study parallels the analysis of the 
“cosmopolitan species” 7. stroemi Sars, 
1835 published by Williams (1984). Wil- 
liams used several characters rarely noted 
in descriptions of trichobranchids to sub- 
divide Terebellides stroemi s. |.; our obser- 
vations generally support her conclusions 
about the importance of characters not pre- 
viously used to delimit species. 

Williams did examine specimens from 
Central America and Northern South 
America, but was not able to assign them 
to species other than to note that they did 
not belong in the species-complex she was 
analyzing. Her specimens from the region 
of interest in this study appear to be closely 
similar to 7. klemani and to other species 
described in this study. 

Materials and methods. — Material for this 
study came from several sources: 


1) Belize: More than 550 specimens col- 
lected by the second author and B. F. Kens- 
ley (1979-1981) as part of the SWAMP 
(Smithsonian Western Atlantic Mangrove 
program) directed by Klaus Riutzler. The 
first 10 cores were taken with a corer of 25 
cm diameter; the rest with a 10.4 cm di- 
ameter corer. All were taken to a substrate 
depth of approximately 10 cm. Details of 
the collection, screening and preservation 
methods can be found in Solis-Weiss & Fau- 
chald (1989). 

Station list.—West Bay, Twin Cays, Be- 
lize, 10-50 cm water depth; root mat of Rhi- 
zophora mangle, covered with Caulerpa 
verticillata. Core numbers: M1—M3; M5-— 
M13; M16; M20; M24—M28; M31—M36; 
M39-—M42; M45—M47; M51—M55; M58-— 
M60; M63; M68—M69; M71; M88; M90; 
M94—-M96; MI100—M101; M107; M133; 
M139-M 148. 

West side of middle island, Blue Ground 
Range, Belize, 10-50 cm water depth, root 
mat of Rhizophora mangle covered with 
Caulerpa verticillata. Core numbers: M65; 
M75; M80—M81; M84; M150. 

2) Mexico: Specimens from Laguna de 
Terminos, Campeche collected by the se- 
nior author and P. Hernandez-Alcantara 
(1983-1984) as part of the collaborative 
project UNAM-CONACYT-QCMABEFR- 
001698. Specimens in sediments associated 
with R. mangle, as in Belize, and at similar 
water depths. Algal mat was absent. The 
samples were taken with a 25 cm corer to 
a substrate depth of 20 cm. Details of sam- 
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pling methods, localities, screening and 
preservation were described elsewhere 
(Hernandez-Alcantara 1985). 

3) Brazil: This material was kindly sent 
us by Dr. Paulo da Cunha Lana and col- 
lected either by him in Baia de Paranagua 
(1981-1986), or during ““Operacao Sueste”’ 
(1982-1983) on the R/V Almirante Saldan- 
ha; it represents part of the material used 
by the third author during his academic 
studies. Sampling localities are given in the 
text. 

4) Type material of Terebellides klemani 
housed in Riksmuseet, Stockholm, Sweden. 

For examination of gland patterns, the 
' specimens were stained with a methylene 
blue solution and rinsed with 70% ethanol 
to remove excessive staining, following 
methods suggested by Banse (1970). 

Measurements were made to the nearest 
¥,, mm. All length measures were taken from 
the posterior edge of the prostomium; the 
flattened, foliose prostomium varies a great 
deal in length and shape with fixation as do 
the tentacles. 

The morphological terminology was de- 
rived from Fauchald (1977) and Williams 
(1984). 

Abbreviations: Capital M in the station 
data refers to the location of the samples in 
the mangroves; specimens from these sam- 
ples are deposited as indicated in the text. 
RM-Naturhistoriska Riksmuseet, Stock- 
holm, Sweden; USNM indicates samples 
cataloged in the National Museum of Nat- 
ural History, Smithsonian Institution, 
Washington, D.C. 


Systematic Section 


Family Trichobranchidae Malmgren, 1866 
Genus Terebellides Sars, 1835 


Key to Species of Terebellides 
of the anguicomus Group 


1. 17 thoracic setigers, first uncini on 
Setipen/51)05. ReMi, Hee. T. anguicomus 


— 18 thoracic setigers, first uncini on 
setiger 6 
2. Anterior dorsum with distinct hump 
ante Rh RAN EM Ns alo cee T. carmenensis 
Anterior dorsum smoothly curved 3 
3. 20-26 abdominal setigers present 
HSE aI ORSON MADD verre soem Ure T. parvus 
— Atleast 30 abdominal setigers pres- 
CMG A Ae ca ooo et an ca ee 4 
4. Branchiae free almost to base .... 
EME pee Nee eS Ee ee ee T. klemani 
— Branchiae fused for most of their 
lengths fio ccna orcke eee T. lanai 
Terebellides klemani Kinberg, 1867 
Fig. la—f 


Terebellides klemani Kinberg, 1867:346.— 
Hartman, 1948:14. 

Terebellides anguicomus. —Hessle, 1917: 
141, fig. 33a—c (in part, not 7. anguicomus 
Muller, 1858, see below). 


Material examined. — Three syntypes, RM 
975(1) and 976(2), Eugenie Expedition sta. 
180. Atlantic Ocean: 22°30’S, 40°55’W; 36— 
3pm 

Comments on material examined. —The 
three available specimens are all in poor 
condition. One (here called 976b) is pos- 
teriorly incomplete and has a damaged pro- 
stomium and branchiae. The other two 
specimens are complete. All three speci- 
mens have crystals imbedded in the epi- 
dermis making observation of some struc- 
tures very difficult. Staining with methyl blue 
failed to improve the resolution of such fea- 
tures as the numbers of hooks present. The 
description is based on the larger of the two 
complete specimens (976a) with comments 
on the other specimens where appropriate. 

Description. —Syntype 976a with 18 tho- 
racic and 32 abdominal setigers; length 23 
mm, measured from the posterior edge of 
the prostomium. Syntype 976b posteriorly 
incomplete, with 18 thoracic and 37 ab- 
dominal setigers; length 35 mm. Syntype 
975 with 18 thoracic and 30 abdominal se- 
tigers; length 9.6 mm. 
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Prostomium large and folded; many ten- 
tacles of two different widths. Tentacles of 
other two specimens all similar in width. 
Elongated nephridial papillae present dor- 
sally on either side of base of branchial stalk. 

Branchiae appearing 5-lobed; both su- 
perior lobes projecting forward. Branchial 
lobes free almost to the base of the stalk. 
All lobes similar in size and width. In syn- 
type 975 inferior lobes conspicuously slen- 
derer than other lobes and fused for 4 of 
their length. Posterior edge of each bran- 
chial lamella with slender papillar projec- 
tions in a single row (Fig. 1a). 

First two parapodia located slightly dor- 
sal to next following parapodia (Fig. 1a). 
Lateral lappets with rounded ear-like pro- 
jections in setiger 1; projections increasingly 
inconspicuous in setigers 2—3. Abdominal 
neuropodial tori fringed by single rows of 
uncini. Posterior segments crowded making 
neuropodia increasingly crowded towards 
posterior end. 

Pygidium conical; anus terminal; sur- 
rounded by several blunt papillae. 

Notopodial setae of setiger 1 few in num- 
ber and short; more numerous and well de- 
veloped from setiger 2 on. All notosetae long, 
distally pointed, delicately limbate and cap- 
illary. Four large, distally pointed, curved 
and retractile acicular spines present in neu- 
ropodium 6 (Fig. 1b); tips easily broken. 
Neuropodia with single rows of curved un- 
cini with large main fangs and numerous 
secondary teeth in setigers 7-18 (Fig. Ic, d). 
Number of uncini per row 10-14 in all tho- 
racic neuropodia in all three specimens. Each 
abdominal neuropodium with a single row 
of about 35 avicular multidentate uncini 
(Fig. le, f). 

No tubes present in material. 

Methylene blue staining pattern trans- 
verse Stripes on 11 anterior setigers in syn- 
type 975; absent in syntypes 976a and 976b. 

Discussion. —Hartman (1948) examined 
these specimens and apparently recognized 
them as the types of Kinberg’s species even 
if she did not report on the species. The 
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relationship between this species and the 
similar 7. anguicomus is discussed below. 
The species is currently known only through 
the original record by Kinberg (1867) from 
the Brazilian coast, but as indicated below, 
at least some of the records of T. anguico- 
mus may belong to this species. 


Terebellides anguicomus Miller, 1858 
Fig. 1g-i 


Terebellides anguicomus Miller, 1858:218, 
pl. 7, figs. 22-25.—Hessle, 1917:141, fig. 
33a—<€ (in part). 


Material examined. —Sta. 6290, Opera- 
cao Sueste II, R/V Almirante Saldanha, 
24°06'0"S, 46°10'0” W, col. Operacao Sueste 
II, 31 May 1983, 35 m (USNM 131993, 1); 
sta. 7, Ponta do Maciel, Baia de Paranagua, 
25°34'00’S, 48°25'00”W, col. Paulo Lana, 
1 Jul 1986, 18 m (USNM 131994, 1); sta. 
3, Ilhas Gereres, Baia de Paranagua, 
25°29'00"S, 48°35'00”W, col. Paulo Lana, 
2 Oct 1986, 10 m (USNM 131995, 1); sta. 
2, Ponta da Cruz, Baia de Paranagua, 
25°29'48"S, 48°29'30”"W, col. Paulo Lana, 
7 Nov 1981, 16 m (1, neotype USNM 
131996). 

Comments on material examined. —The 
material collected by Miller (1858) is no 
longer available (cf. Jones 1977:249). We 
obtained, thanks to Dr. Paulo da Cunha 
Lana, some specimens from the Brazilian 
coast which we consider close enough to the 
type locality to constitute authoritative ma- 
terial for the redescription of the species. 
The redescription is based on all four spec- 
imens; the designated neotype is indicated 
above. 

Description.—All four specimens com- 
plete; varying in length from 15.4 to 62 mm. 
Thorax with 17 setigers; abdomen with 40 
to 42 setigers. Nephridial papillae in groove 
medial to rudimentary parapodia of seg- 
ment 2, close to branchial base; each papilla 
long and cylindrical. Dorsum with a large, 
transversely oriented hump on setiger 5 (Fig. 
1g). 
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Fig. 1. Terebellides kle;nani, syntype 975: a, Anterior region, lateral view; b, Syntype 976b, neurosetae of 
right setiger 6; c, Syntype 976a, thoracic neurosetae of setiger 12, lateral view; d, Same from above; e-f, Same, 
abdominal uncini, frontal and lateral view. Terebellides anguicomus, neotype (USNM 131996): g, Anterior 
region, lateral view; h, Same, neurosetae of right setiger 5; i, Thoracic neurosetae, right setiger 8. Terebellides 
carmenensis, holotype (USNM 131989): j, Anterior region, lateral view; k, Same, neurosetae of left setiger 6, 
lateral view; 1, Same, thoracic neurosetae, left setiger 15, lateral view; m, Same, from above. 
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Branchial lobes fused for most of their 
length. Inferior lobes much slenderer than 
superior ones. Both superior lobes tapering 
anteriorly; project forward; giving branchi- 
ae a 5-lobed appearance (Fig. 1g). Distal 
posterior region of each lamella with a row 
of slender papillar projections. 

Parapodia of segments 2 and 3 (an ase- 
tigererous segment plus setiger 1) shifted 
dorsally in relation to other parapodia. Lat- 
eral lappets with well developed, ear-shaped 
projections from segment 2; projections are 
distinctly reduced by setiger 2; becoming 
increasingly smaller over next few parapo- 
dia. 

Notopodial setae best developed in seti- 
ger 1; forming two or three very short rows 
of 10 to 20 long, finely limbate, pointed, 
slender capillaries. Four retractile spines 
present in neuropodium 5. Each spine bent 
at almost a right angle with a slender, curved 
tip (Fig. 1h). Long thoracic uncin1i in a single 
row of 6-8 in a torus; with a main fang, 
three secondary teeth and large numbers of 
tiny denticles (Fig. 11). Abdominal tori with 
short multidentate uncini in single rows. 
Number of uncini varying between 19 and 
49 per torus. 

Anus terminal, surrounded by several 
blunt papillae. 

Methylene blue staining pattern consist- 
ing of transverse stripes present on first 11 
segments (ten setigers). 

No tubes were present. 

Discussion.—A characteristic feature of 
this species is the complete lack of notosetae 
in segment 2, making the number of tho- 
racic setigers 17, rather than 18 as in all 
other species; the presence of lateral lappets 
with ear-shaped projections on segment 2 
indicates that the first parapodia-bearing 
segment is asetigerous, corresponding to se- 
tiger 1 in the other species here considered. 

Terebellides anguicomus has statistically 
distinctly fewer abdominal uncini per seti- 
ger than the other species here described. 
The numbers of both thoracic and abdom- 
inal uncini are significantly correlated with 
the size of the specimens. 
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A large dorsal hump is present in Miiller’s 
(1858) illustration of the species. This fea- 
ture is present in this species and in TJ. car- 
menensis, new species; the relationship be- 
tween these two species is further explored 
below. 

Habitat.—Terebellides anguicomus has 
been reported from a variety of shallow wa- 
ter habitats along the Caribbean coast in 
sandy mud (Amaral 1980); how much of 
these reports refers to this species or to the 
other closely similar species described here 
is unknown. The organisms used in this 
study were found in silty and sandy sedi- 
ments. 

Distribution. — Brazilian coast, ?Caribbe- 
an Sea. 


Terebellides carmenensis, new species 
Fig. 1j—m 


Terebellides cf. klemani.—Hernandez-Al- 
cantara, 1985.—Hernandez-Alcantara & 
Solis-Weiss, 1991. 


Material examined. —Sta. 4, San Julian 
(Boca de Puerto Real), Isla del Carmen, 
Campeche, Mexico. (Holotype USNM 
131989.) 

Description. —Holotype complete; with 18 
thoracic and 37 abdominal setigers; 28.1 mm 
long and 2.8 mm wide; ovigerous with ab- 
dominal and part of thoracic body cavity 
filled with eggs. 

Prostomium elongated; 2.6 mm in length. 
Nephridial papillae in groove between first 
notopodial bases and branchial stem (Fig. 
1j). Large transverse hump on dorsum of 
setiger 7 (Fig. 1j). 

Branchial lobes with long stalk; fused for 
most of their length. Two inferior lobes as 
wide as two superior ones. Branchial la- 
mellae with distal row of slender papillar 
projections. Anterior extensions of superior 
lobes fused and tapering distally; giving 
branchiae a 5-lobed appearance. 

Parapodia 3 and 4 shifted ventrally in 
relation to other parapodia. Rounded ear- 
shaped projections of lateral lappets best de- 
veloped in setigers | and 2. 
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Notopodial setae of setiger 1 few in num- 
ber and smaller than those of setiger 2. All 
notopodial setae slender, bilimbate, distally 
tapering, and narrow capillaries. Seven large 
retractile, double-curved acicular spines 
(Fig. 1k) present in neuropodium 6. Two 
paratypes with seven spines, two additional 
paratypes with six and five, respectively. 
Neuropodia 7 to 18 with single rows of about 
12 long handled hooks. Each hook with main 
fang, two secondary teeth and many minute 
denticles distally (Fig. 11, m). Each abdom- 
inal neuropodial torus with a row of 45 to 
48 avicular multidentate uncini in holotype. 
In paratypes number of uncini in a torus 
- varying from 39 to 54; apparently indepen- 
dent of size. 

Segments crowded towards posterior end 
of the body. Pygidium a short cone. Anus 
terminal; surrounded by several blunt pa- 
pillae. 

No tube was found associated with this 
species. 

Methylene blue staining pattern trans- 
verse stripes on first eleven setigers. 

Discussion. —Terebellides carmenensis 
and T. anguicomus both have a conspicuous 
hump on the dorsum. In 7. carmenensis the 
hump is on setiger 7 and in 7. anguicomus 
it is on setiger 5. In addition, the latter lacks 
notopodial setae in segment 2; such setae 
are present in 7. carmenensis. 

The number of abdominal uncini per se- 
tiger is much larger in this species than in 
any other species examined in this study. 

Habitat.— Terebellides carmenensis has 
been found in very shallow waters, associ- 
ated with mangrove vegetation, in soft sed- 
iments (about 74 mud and 4 sand), at the 
entrance of Laguna de Terminos (Mexico). 

Etymology. —The species is named for the 
area in which it was collected (Southeast of 
Isla del Carmen). 


Terebellides parvus, new species 
Figs. 2a-f, 3, Table 1 


Material examined. —M-1 (USNM 
131925, 5 paratypes); M-2 (USNM 131926, 


42 paratypes); M-3 (USNM 131927, 16); 
M-5 (USNM 131928, 32 paratypes); M-6 
(USNM 131929, 13 paratypes); M-7 
(USNM 131930, 4 paratypes); M-8 (Aus- 
tralian Museum, 21 paratypes); M-9 (USNM 
131931, 5); M-10 (USNM 131932, 2 para- 
types); M-11 (USNM 131933, 10 para- 
types); M-12 (BM(NH) 11 paratypes); M-13 
(USNM 131934, 1); M-16 (Zoological Mu- 
seum, Hamburg, 5 paratypes); M-20 
(USNM 131935, 1 paratype); M-24 (USNM 
131936, 2); M-25 (USNM 131937, 19); 
M-26 (USNM 131938, 11); M-27 (Allan 
Hancock Foundation, 8 paratypes); M-28 
(USNM 131939, 9 paratypes); M-31 
(USNM 131940, 2); M-34 (USNM 131941, 
1); M-35 (USNM 131942, 3); M-36 (USNM 
131943, 2); M-39 (USNM 131944, 4); M-40 
(USNM 131945, 5 paratypes); M-41 
(USNM 131946, 5); M-42 (USNM 131947, 
17); M-45 (USNM 131948, 1 paratype); 
M-46 (USNM 131949, 1); M-47 (USNM 
131950, 1); M-51 (USNM 131951, 2); M-52 
(USNM 131952, 7); M-53 (USNM 131953, 
36); M-54 (USNM 131954, 1); M-55 
(USNM 131955, 1); M-58 (USNM 131956, 
1); M-59 (USNM 131957, 3); M-60 (USNM 
131958, 6); M-63 (USNM 131959, 1); M-65 
(USNM 131960, 3); M-68 (USNM 131961, 
2); M-69 (USNM 131962, 3); M-71 (USNM 
131963, 2); M-75 (USNM 131964, 2); M-80 
(USNM 131965, 30); M-81 (USNM 
131966, 38 paratypes); M-84 (USNM 
131967, 1); M-88 (USNM 131968, holo- 
type and USNM 131969, 10 paratypes); 
M-90 (USNM 131970, 2); M-94 (USNM 
131971, 3); M-95 (USNM 131972, 7); M-96 
(USNM 131973, 58); M-100 (USNM 
131974, 6); M-101 (USNM 131975, 5); 
M-107 (USNM 131976, 4); M-133 (USNM 
131977, 6); M-139 (USNM 131978, 3); 
M-140 (USNM 131979, 14); M-141 (USNM 
131980, 5); M-142 (USNM 131981, 5); 
M-143 (USNM 131982, 16 paratypes); 
M-144 (USNM 131983, 1); M-145 (USNM 
131984, 12 paratypes); M-146 (USNM 
131985, 3); M-147 (USNM 131986, 24 
paratypes); M-148 (USNM_ 131987, 2); 
M-150 (USNM 131988, 2). 
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Description.—Holotype female with 18 
thoracic and 25 abdominal setigers; 21.5 mm 
long and 2.5 mm wide; with prostomium 
and tentacles 27.5 mm long. Nephridial pa- 
pillae located between base of first para- 
podium and base of branchial stalk. 

Branchial lobes (Fig. 2a) with short stalks; 
stalks fused basally in holotype; lower half 
fused in some paratypes. All branchial lobes 
similar in size and shape in holotype; two 
inferior lobes considerably slenderer than 
superior ones in some paratypes. Superior 
branchial lobes anteriorly fused, prolonged 
and tapering, giving branchiae a 5-lobed ap- 
pearance. Posterior edge of branchial la- 
mellae with a distal row of small papillar 
projections. 

First two parapodia shifted dorsally in re- 
lation to next following ones. Lateral lappets 
with distinct rounded ear-shaped projec- 
tions in setigers 1, 2, and 3; projections are 
reduced over the next several setigers. Pro- 
jections cover bases of notopodia in setiger 
2 (Fig. 2a). 

Notopodial setae of setiger 1 small and 
few in number; all notopodial setae slender, 
distally tapering, narrowly bilimbate cap- 
illaries. Five long retractile acicular spines 
present in setiger 6; each spine bent almost 
at a right angle, tapering to fine, slightly up- 
tilted tips; small specimens have 3—4 spines 
(Fig. 2b). Setigers 7-18 have single rows of 
about 12 long-handled hooks. Each hook 
with a large main fang, two secondary teeth 
and a crest of many tiny denticles (Fig. 2c). 
Each abdominal neuropodial torus with a 
single row of usually 18-37 avicular mul- 
tidentate uncini (Fig. 2d—f). Variability in 
number of hooks discussed below. 

Posterior ends, including last 10 setigers 
held reflexed over dorsum when removed 
from tubes. Anus terminal, surrounded by 
several blunt papillae. 

Tubes with a thin, flexible inner lining 
covered with plant debris and sand grains 
of varying sizes. 

Methylene blue staining pattern trans- 
verse stripes in first eleven setigers. 

Discussion.—The number of abdominal 
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setigers present varies as illustrated in Fig. 
3 and Table 1; specimens with fewer than 
21 abdominal setigers are never mature. Be- 
low this number, there is a strong correla- 
tion between the size of the specimens and 
the number of abdominal setigers present; 
above this number, any correlation is rap- 
idly lost. 

The number of papillar projections on 
branchial lamellae appears to vary indepen- 
dent of the size and degree of maturity of 
the specimens. The number of acicular 
spines varies from 3 to 8 and is poorly re- 
lated to the size of the specimens; small 
specimens have few acicular spines, but so 
do some of the large specimens. 

The species is distinguished from closely 
related species by the low number of ab- 
dominal setigers and by the lack of a visible 
hump on the dorsum. 

Habitat.—Found in root mats of Rhi- 
zophora mangle in very shallow water of 
normal salinity. 

Etymology.—The name refers to the re- 
duced number of abdominal setigers. 


Terebellides lanai, new species 
Fig. 2g-i 


Material examined. —Sta. 6139, Opera- 
cao Sueste I, R/V Almirante Saldanha, 
24°16'00'S, 46°01'02”W, col. Operacao 
Sueste I, R/V Almirante Saldanha, 21 Aug 
1982, 45 m (holotype USNM 131990, 1 
paratype USNM 131991); sta. 607B, Oper- 
acao Sueste I, R/V Almirante Saldanha, 
26°51'00"S, 46°13'01”W, col. Operacao 
Sueste I, 2 Aug 1982, 50 m (2 paratypes, 
USNM 131992). 

Description. —Holotype female with 18 
thoracic and 38 abdominal setigers; 20 mm 
long and 1.5 mm wide. 

The prostomium is large, with many long, 
slender tentacles (Fig. 2g). Nephridial pa- 
pillae attached immediately medial to first 
notopodia; long, distally truncate cones; 
folded down in groove between first noto- 
podia and base of branchial stalk. 

Branchial lobes fused for most of their 
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Fig. 2. Terebellides parvus, holotype (USNM 131968): a, Anterior region, lateral view; b, Same, neurosetae 
of left setiger 6; c, Same, thoracic neurosetae of left setiger 14; d, Same, abdominal uncinus of setiger 25, lateral 
view; e, Same, frontal view; f, Same, abdominal parapodium, setiger 25. Terebellides lanai, holotype (USNM 
131990): g, Anterior reigon, lateral view; h, Same, neurosetae of left setiger 6; i, Same, thoracic neurosetae of 
left setiger 17. 
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Fig. 3. Relation between total length and number of abdominal setigers in Terebellides parvus. The small 


dots represent single specimens, the larger dots two and three specimens, respectively. 


length. Inferior lobes are slenderer than su- 
perior ones. Superior lobes tapering ante- 
riorly; projecting forward; giving branchiae 
a 5-lobed appearance. Branchial lamellae 
with single row of small slender papillae near 
posterior edge. 

Lateral lappets of first 5 setigers with 
rounded projections. Projections on setigers 
1-2 largest; projections on setiger 3 slightly 
smaller than those on setigers 4—5 (Fig. 2g). 

Notopodial setae of setiger 1 small and 
few in number; notosetae much larger and 
more numerous in second and following se- 
tigers. Notosetae slender, tapering, margin- 
ally narrowly limbate capillaries. Four large, 
distally pointed, retractile acicular spines 
in neuropodia of setiger 6 (Fig. 2h); each 
spine bent at nearly right angles and distally 
up-tilted. Neuropodia of setigers 7 to 18 
with single rows of 8-10 long-shafted un- 
cini. Most uncini with large main fangs and 
a crest of many denticles (Fig. 21); in some 
uncini recognizable differentiation into 3 
secondary teeth and crest of smaller teeth. 


Abdominal neuropodial tori with single row 
of 25 to 29 avicular multidentate uncini. 
Segments increasingly shorter and crowded 
towards pygidium; tori increasingly elon- 
gate posteriorly. 


Table 1.—Terebellides parvus, new species. Sum- 
mary statistics for relation between numbers of ab- 
dominal setigers and total length of specimen. 


Abdominal 
setigers Total length 
Maximum 25 28 
Minimum 12 5.5 
Mean 22.44 13.92 
SD 2.48 5.00 
Regression analysis 

Constant —11.5086 
SE of Y est 4.183815 
R squared 0.31624 
No. of observations 45 
Degrees of freedom 43 

X Coefficient(s) SE of coef. 

1.1332 0.2541 
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Anus terminal; fringed by several blunt 
papillae. 

No tube currently associated with speci- 
mens. 

Methylene blue staining without distinct 
pattern. 

Discussion. — Terebellides lanai is distin- 
guished from closely related species by hav- 
ing the branchiae fused for most of their 
length, a feature it shares with 7. anguico- 
mus. However, it lacks the dorsal hump 
present in the latter and has notopodial se- 
tae in 18 rather than in 17 thoracic segments 
as in 7. anguicomus. 

Habitat. —Tropical shallow waters, mud- 
- dy and sandy sediments. 

Distribution. —Known only from the type 
localities on the Brazilian coast. 

Etymology. —Named for Dr. Paulo A. da 
Cunha Lana, eminent Brazilian polychae- 
tologist. He provided the type material used 
in this study and has been a great help for 
all of us, especially the third author, on sev- 
eral occasions. 


Overview of the Species Treated 


The five species recognized in this study 
belong to the tropical group characterized 
by Williams (1984) as having forward bran- 
chial extensions and ear-shaped or rounded 
dorsal projections on one or more lateral 
lappets. Our material came from localities 
well within the ecological and geographical 
distribution pattern postulated for this group 
by Williams. 

In addition the species resemble each oth- 
er in that the first two parapodia are dis- 
placed dorsally in relation to those in the 
next following setigers. 

Furthermore, we found a fringing row of 
papillar projections (=small tubercles) along 
the posterior region of the branchial lamel- 
lae in all five species. An examination of 
type material of other species of Terebellides 
deposited in the USNM showed that this 
feature is not present in all the species. Pa- 
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pillae are present in 7. reishi Williams and 
in T. californica Williams; in the latter they 
are wider and flatter than in other species 
examined. Papillae are absent in T. atlantis 
Williams, 7. distincta Williams, T. eury- 
stethus Chamberlin, T. japonica Williams 
and 7. stroemi Sars (observations on the 
latter not made on type material). The bran- 
chial papillae are difficult to observe unless 
the specimens are stained, and may for that 
reason have been overlooked by previous 
workers. The branchial papillae may turn 
out to be a useful additional character at the 
species level. The branchial papillae have 
so far been found only on species from shal- 
low or shelf depths in relatively warm water; 
all species without papillae come from slope 
depths or from cold water. 

All five species have low numbers of no- 
tosetae in setiger 1 (segment 2). We agree 
with Williams (1984) that the development 
of the notosetae in segment 2 is an impor- 
tant feature in the genus; thus the total ab- 
sence of such setae in 7. anguicomus must 
be considered an important character-state. 
Future analysis may show that the devel- 
opment of these setae form a transforma- 
tion series, but at this time, it would be 
inappropriate to attempt an analysis of a 
small subset of the described species. 

Other setae, including the neuropodial 
spines in setiger 6 (5 in 7. anguicomus), are 
very similar in all five species. 

Terebellides klemani and T. anguicomus 
may also be distinguished from each other 
by the presence of a distinctive dorsal hump 
in the latter; such a hump 1s also present in 
T. carmenensis, but on another setiger. 

The staining pattern with methylene blue 
was of limited use: when present, it takes 
the form of transverse stripes across the first 
11 segments. It was absent in 7. Janai but 
very clearly seen in all specimens belonging 
to T. anguicomus. In T. klemani, it was 
clearly seen only in the smallest specimen, 
although in this case, its absence in the other 
specimens might be due to their deteriorat- 
ed state. In 7. carmenensis and T. parvus, 
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the staining pattern could be seen in most 
specimens. 

Within each species the number of ab- 
dominal setigers varies very little with size 
in mature specimens (cf., Williams 1984, 
fig. 3). In small (immature) specimens the 
number of abdominal setigers varies with 
the size of the specimens. The character can 
be used safely in separating mature adults 
and also as a supportive feature for the iden- 
tification of large immature specimens. In 
addition, the numbers of uncini in each ab- 
dominal torus appear to vary within narrow 
limits in each species. A more careful anal- 
ysis may show that this character will also 
be useful for identifying at least adults. 
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NICOMACHE OHTAI, NEW SPECIES 
(POLYCHAETA: MALDANIDAE) COLLECTED FROM THE 
HATSUSHIMA COLD-SEEP IN SAGAMI BAY 


Tomoyuki Miura and Jun Hashimoto 


Abstract. — A new maldanid polychaete species, Nicomache ohtai, is described 
from the Hatsushima cold-seep in Sagami Bay at a depth of 1163 m. The new 
species is very close to N. venticola from the hydrothermal vents of the north- 
eastern Pacific, however it differs from the latter in having up to 19 rostrate 
uncini with 3—4 apical teeth in each neuropodium instead of up to 10 uncini 


with 2-3 teeth. 


Studies on Japanese cold-seeps began as 
a French-Japanese cooperative project us- 
ing the French deep-sea submersible Nau- 
tile in 1984 and were followed by multidis- 
ciplinary surveys using the Japanese 
submersible Shinkai 2000 (Laubier et al. 
1986, Miura 1988a). The collections from 
these programs have provided some inter- 
esting materials for polychaete taxonomy. 
To date, all of the polychaetes that have 
been described are directly associated with 
a larger host species at the seep sites (Miura 
1988b; Miura & Laubier 1989, 1990). These 
associations include Protomystides hatsu- 
shimaensis attached to the openings of ves- 
timentiferan tubes and species of the Nau- 
tiliniellidae living in the mantle cavities of 
bivalve mollusks. Free-living polychaetes 
have not been reported from these Japanese 
cold-seeps. However the second author did 
collect maldanid polychaetes within tubes 
that were attached to a dead shell of Calyp- 
togena soyoae at 1163 m off Hatsushima. 

Early important studies on the family 
Maldanidae were made by Arwidsson (1907, 
191la, 1911b). Imajima & Shiraki (1982) 
reviewed all Japanese maldanid polychaetes 
and reported 37 species including four spe- 
cies of the genus Nicomache. Intact speci- 
mens are required for the identification of 
maldanids because of the morphological 
importance of the posterior body region. In 


this study, a new species of the genus Ni- 
comache is described based on intact spec- 
imens of some mature males and females. 

The types are deposited in the National 
Science Museum, Tokyo (NSMT), the Ja- 
pan Marine Science and Technology Center 
(JAMSTEC), and the National Museum of 
Natural History, Smithsonian Institution 
(USNM). 


Genus Nicomache Malmgren, 1865 
Nicomache ohtai, new species 
Figs. 1-3 


Material examined. —Western North Pa- 
cific, cold-seep communities off Hatsushi- 
ma, Sagami Bay, Japan. DSRV Shinkai 2000 
Dive 450, 21 Oct 1989, 35°00.0'N, 
139°13.5’E, 1163 m, collector J. Hashi- 
moto, holotype (NSMT-Pol. H-326), 3 
paratypes (USNM 127962), 4 paratypes 
(JAMSTEC); Dive 451, 22 Oct 1989, same 
site, collector K. Fujikura, 1 paratype (JAM- 
STEC); unmanned submersible D3K, Dive 
at Okinoyama Seep, Sagami Bay, 19 May 
1989, 34°58.2’N, 139°31.4’E, 1116 m, 2 
paratypes (JAMSTEC). 

Description. —Complete paratypes 64- 
151 mm long, 1.7—2.8 mm wide, with 31- 
35 setigers (Table 1). Holotype 187 mm long, 
3.5 mm wide including parapodia, with 32 
setigers; with a single achaetous preanal 
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Table 1.—Measurement of type specimens of Nicomache ohtai, new species. 


Number of setigers 


Specimen number (achaetous rings) papillae 
Dive 450 
1 (Holotype) 32 (+1) DD 
D 32 (+1) 23 
3 32 (+1) 18 
4 32 (+1) 25 
5 32 (+2) 24 
6 35 (+0) 20 
U 31 (41) 18 
8 33 (+0) 21 
Dive 451 
1 31 (+1) 23 
D3K 
1 32 (+1) 19 
De 25+ 25 
n 10 10 
x 37) 21.3 
SD 1.1 Doo) 


Number of anal 


Body length (mm) Body width (mm) Sex 
187 3.5 female 
125 2.8 female 
120 2.4 ? 

110 Dd male 
151 2.6 male 
130 D3) 2 
139 DES q 
104 DES 2% 

93 2.8 male 

64 1.7 2 

72 2.0 2 

10 lee 
122.3 2.46 

33.5 0.47 


* With regenerated caudal end. 
** Specimen D3K No. 2 included. 


glandular ring well stained by Methyl Green. 
Color in alcohol pale, with slightly dark 
brown to reddish brown swollen areas on 
anterior and posterior segments. 

Prostomium broadly rounded anteriorly; 
cephalic keel well defined, arched; nuchal 
slits situated on both sides of keel, curved, 
diverging anteriorly; mouth rounded, with 
thick lip (Fig. la, b). 

Setigers 1-6 slightly longer than wide, 
flaring anteriorly, without collars (Fig. 1c); 
median segments very long, sometimes more 
than 4 times longer than wide; posterior se- 
tigers short, with well-defined glandular pads 
(Fig. 1d, e). Pygidium with dorsally short- 
ened anal funnel bearing 22 papillae (Fig. 
1d-f). 

Parapodia biramous; first 3 neuropodia 
with 2-6 stout acicular spines (Fig. 2a, Table 
2); following neuropodia with 9-12 rostrate 
uncini in anterior 2 and posterior 5 setigers, 
with 13-19 in middle 25 setigers (Fig. 3). 
Each uncinus with 3-4 teeth above main 
fang, numerous accessory spines on convex 


side and several subrostral fibrils (Fig. 2b). 
Notopodia with stout bilimbate capillaries 
(Fig. 2d) and short thin spinulose capillaries 
(Fig. 2c) on all setigers; with spirally spi- 
nulose capillaries (Fig. 2e) and a few short 
slender wavy capillaries (‘2 length of stout 
capillaries) on median and posterior noto- 
podia (Fig. 2g). 

Tube covered with coarse sand grains and 
mud. 

Variation. — The total number of setigers 
varies from 31 to 35 (X = 32.2) in 10 com- 
plete specimens, with 6 having 32 (Table 
1). In an exceptional paratype (Dive 450, 
No. 6) with 35 setigers, the last setigerous 
segment is merely recognized by the pres- 
ence ofits right parapodium. Thus the num- 
ber is rather constant in the species. 

Some early authors mentioned the num- 
ber of preanal segments (glandular pads or 
rings) as an important character (e.g., Ima- 
jima & Shiraki 1982: the key to the species 
of the genus Nicomache), however the num- 
ber is variable (O—2) in this new species. The 
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Fig. 1. 
lateral view; d, Posterior segments, dorsal view; e, Same, lateral view; f, Pygidium, posterior view. 


number of papillae on anal funnel ranges 
from 18 to 25 (X = 21.3, n= 10), with each 
papilla being very broad and sometimes 
subdivided. 

The number of anterior acicular spines 
per parapodium ranges from 2 to 7 with the 
majority from 3 to 6 (Table 2). The number 
increases in the three succeeding setigers. 
For example, the average numbers of spines 
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Nicomache ohtai (Holotype): a, Anterior end, dorsal view; b, Same, ventral view; c, Anterior segments, 


per parapodium in 11 specimens are 3.5, 
4.1 and 5.2 on setigers 1, 2 and 3, respec- 
tively. The number of anterior setae seems 
to depend on the body size, however only 
the correlation of the number of rostrate 
uncini on parapodium 4L with the body 
width is significant (R = 0.87, P =< 0.001). 

Biology.—On some posterior segments, 
the spirally spinulose capillaries were cov- 
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0.1mm Cc 


Fig. 2. Nicomache ohtai (Holotype): a, Acicular spine on setiger 1; b, Rostrate uncinus; c, Spinulose capillary; 
d, Bilimbate capillary; e, Distal end of spirally spinulose capillary; f, Part of same with Beggiatoa-like filaments; 


g, Short wavy capillary. 


ered with numerous filaments (Fig. 2f), re- 
calling the Beggiatoa-like bacteria found on 
some alvinellid polychaetes or on sediments 
of deep-sea hydrothermal vents (Desbru- 
yeres et al. 1985, Tunnicliffe et al. 1985). 
Female specimens had oocytes in the coe- 


lom of mid-posterior segments. The oocytes 
are discoidal or hexagonal with the largest 
measuring about 150 wm x 50 um. 
Remarks.—In the genus Nicomache, 23 
nominal species are recognized (Hartman 
1959, Fauchald 1977, Blake 1985, Blake & 
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NO 
(e) 


— 
oO 


NUMBER OF UNCINI 
O 


5 10 


Fig. 3. 


Hilbig 1990). Most have 23 setigers or less 
and are easily distinguishable from N. ohtai 
which has more than 30 setigers. Two spe- 
cies have been described from deep-sea hy- 
drothermal vents: N. arwidssoni Blake, 1985 
and N. venticola Blake & Hilbig, 1990. N. 
ohtai is most similar to N. venticola in hav- 
ing 30 or more setigers, 22 anal papillae and 
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15 
SETIGER NUMBER 


Distribution of rostrate uncini in the holotype of Nicomache ohtai, new species. 


20 25) 30 


up to 6 acicular spines in each of the first 3 
setigers. N. ohtai differs from N. venticola 
in having up to 19 rostrate uncini with 3- 
4 apical teeth in each neuropodium instead 
of up to 10 uncini with 2-3 teeth and in the 
presence of the short wavy capillary instead 
of the absence. The absence of the long fil- 
amentous capillary in the two hydrothermal 


Table 2.— Distribution of acicular spines and rostrate uncini (parenthesized numbers) on first four setigers in 


type specimens of Nicomache ohtai, new species. 


Setiger number 


Specimen 
number IL IR 2L 2R 
Dive 450 
1 2 5 4 5 
2 4 4 5 4 
3 3 3 4 3 
4 3 3 4 5 
5 3 3 4 3 
6 4 3 4 5 
7 4 4 5 4 
8 4 4 4 4 
Dive 451 
1 4 4 6 4 
D3K 
1 4 3 4 3 
2 3 3 4 3 
n 11 11 11 11 
x 3.5 3.5 4.4 3.9 
SD 0.7 0.7 0.7 0.8 


3L 3R 4L 4R 
6 5 (10) (9) 
6 6 (9) (7) 
4 4 (7) (6) 
5 5 (7) (7) 
6 5 (8) (8) 
6 5 (8) (6) 
6 6 (8) (10) 
5 5 (7) (7) 
6 7 (7) (7) 
3 4 (6) (6) 
5 5 (6) (6) 
11 11 11 11 
5.3 Do? UD U2 
1.0 0.9 1.2 1.3 
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vent species was considered as an important 
character for separating them from other 
congeners (Blake 1985, Blake & Hilbig 
1990). The presence of the short wavy cap- 
illary in N. ohtai is therefore thought to be 
an intermediate state between these two 
groups of species. 

Nicomache mossambica Day, 1951 is an- 
other known species with more than 30 se- 
tigers. Both N. mossambica and N. ohtai 
have two or more acicular spines on the 
anterior three setigers, however the anal 
funnel of the former is cylindrical and differs 
from the dorsally shortened funnel of the 
latter. 

Etymology.—The species is named in 
honor of Dr. S. Ohta of the Ocean Research 
Institute, University of Tokyo for his valu- 
able advice on the sampling using sub- 
mersibles. 


Acknowledgments 


The authors wish to thank the staff of the 
Japan Marine Science and Technology Cen- 
ter for their assistance in sampling on Dives 
450 and 451 of Shinkai 2000 and a dive of 
the unmanned submersible D3K. The 
manuscript benefited from the careful re- 
view by Dr. James A. Blake, Science Ap- 
plication International Corporation. Part of 
this study was supported by a grant-in-aid 
from Itoh Science Foundation. 


Literature Cited 


Arwidsson, I. 1907. Studien tiber die skandinavis- 

chen und arkischen Maldaniden nebst Zusam- 

menstellung der tibrigen bischer Arten dieser 

Familie. — Zoologische Jahrbticher, Supplement 

9:1-308, 12, pls. 

191la. On some Irish Maldanidae.—Pro- 

ceedings of the Royal Irish Academy 29B:209- 

228, 3 pls. 

. 1911b. Die Maldaniden.— Wissenschaftliche 

Ergebnisse der Schwedischen Siidpolar-Expe- 

dition 1901-1903 6(6):1—44, 2 pls. 

Blake, J. A. 1985. Polychaeta from the vicinity of 
deep-sea geothermal vents in the eastern Pacific. 
I: Euphrosinidae, Phyllodocidae, Hesionidae, 


PROCEEDINGS OF THE BIOLOGICAL SOCIETY OF WASHINGTON 


Nereididae, Glyceridae, Dorvilleidae. Orvini- 
idae, and Maldanidae. Pp. 67-101 in Meredith 
L. Jones, ed., Hydrothermal vents of the eastern 
Pacific: an overview. — Bulletin of the Biological 
Society of Washington 6:1—-566. 

— & B. Hilbig. 1990. Polychaeta from the vi- 
cinity of deep-sea hydrothermal vents in the 
eastern Pacific. II: New species and records from 
the Juan de Fuca and Explorer Ridge systems. — 
Pacific Science 44:219-253. 

Day, J. H. 1951. The polychaete fauna of South Af- 
rica. Part 1: The intertidal and estuarine poly- 
chaeta of Natal and Mocambique.— Annals of 
the Natal Museum 12:1-67. 

Desbruyéres, D., F. Gaill, L. Laubier, & Y. Fouquet. 
1985. Polychaetous annelids from hydrother- 
mal vent ecosystems: an ecological overview. 
Pp. 103-116 in Meredith L. Jones, ed., Hydro- 
thermal vents of the eastern Pacific: an over- 
view.—Bulletin of the Biological Society of 
Washington 6:1—566. 

Fauchald, K. 1977. The polychaete worms. Defini- 
tions and keys to the orders, families and gen- 
era.— Natural History Museum of Los Angeles 
County, Science Series 28:1—-190. 

Hartman, O. 1959. Catalogue of the polychaetous 
annelids of the world. Part 2.—Allan Hancock 
Foundation Publications, Occasional Paper 23: 
355-628. 

Imajima, M., & Y. Shiraki. 1982. Maldanidae (An- 
nelida: Polychaeta) from Japan. — Bulletin of the 
National Science Museum, Tokyo 8A:7-88. 

Laubier, L., S. Ohta, & M. Sibuet. 1986. Découverte 
de communautés animales profondes durant la 
campagne franco-japonaise KAIKO de plongées 
dans les fosses de subduction autour du Ja- 
pon.—Comptes Rendus de |’Académie des Sci- 
ences, Paris, Série III 303:25-29. 

Malmgren, A. J. 1865. Nordiska Hafs-Annulater. — 
Ofversigt af Kongl Vetenskaps-Akademiens 
Forhandlingar 21:51-110 & 181-192, 8 pls. 

Miura, T. 1988a. Parasitic animals collected in a Ca- 

lyptogena-dominant community developing off 

Hatsushima, Sagami Bay.—Japan Marine Sci- 

ence and Technology Center, Technical Reports 

4:239-244 (in Japanese). 

1988b. A new species of the genus Proto- 
mystides (Annelida, Polychaeta) associated with 

a vestimentiferan worm from the Hatsushima 

cold-seep site. — Proceedings of the Japanese So- 

ciety of Systematic Zoology 38:10-14. 

& L. Laubier. 1989. Nautilina calyptogeni- 
cola, a new genus and species of parasitic poly- 
chaete on a vesicomyid bivalve from Japan 
Trench, representative of a new family Nautil- 
inidae. — Zoological Science 6:387-390. 

& 1990. Nautiliniellid polychaetes 


VOLUME 104, NUMBER 1 


collected from the Hatsushima cold-seep site in 
Sagami Bay, with descriptions of new genera 
and species. — Zoological Science 7:319-325. 
Tunnicliffe, V.,S. K. Juniper, & M. E. de Burgh. 1985. 
The hydrothermal vent community on axial 
seamount, Juan de Fuca Ridge. Pp. 453-464 in 
Meredith L. Jones, ed., Hydrothermal vents of 
the eastern Pacific: an overview.—Bulletin of 
the Biological Society of Washington 6:1—566. 


165 


(TM) Faculty of Fisheries, Kagoshima 
University, 4-50-20 Shimoarata, Kagoshi- 
ma 890; (JH) Japan Marine Science and 
Technology Center, 2-15 Natsushima-cho, 
Yokosuka 237, Japan. 


PROC. BIOL. SOC. WASH. 
104(1), 1991, pp. 166-174 


TWO NEW BRANCHIATE SCALE-WORMS 
(POLYNOIDAE: POLYCHAETA) FROM THE 
HYDROTHERMAL VENT OF THE OKINAWA TROUGH 
AND THE VOLCANIC SEAMOUNT OFF 
CHICHIJIMA ISLAND 


Tomoyuki Miura and Jun Hashimoto 


Abstract. —Two new polynoid polychaete species are described from the Kai- 
kata Seamount, a volcanic front of Izu-Ogasawara Island-Arc system, and the 
Izena Hole, a hydrothermal vent in the Okinawa Trough. Branchipolynoe pet- 
tiboneae, found living commensally in the mantle cavities of deep-sea mussels, 
is close to B. seepensis in having large elytra and branchiae beginning on segment 
3, however the new species differs from the latter in having the subbiramous 
parapodia with digitiform notopodia instead of the biramous parapodia with 
conical notepodia. Opisthotrochopodus japonicus differs from other congeners 
in having the ventral cirri and lacking the modified neuropodial organs on 


posterior parapodia. 


Since the first branchiate scale-worm was 
found from the Galapagos Rift area (Pet- 
tibone 1984), 10 species attributed to 4 gen- 
era and 3 subfamilies have been described 
from various deep-sea hydrothermal vents 
and cold-seeps by Pettibone (1985a, 1985b, 
1986, 1988, 1989a, 1989b) and another 
deep-sea species from experimentally en- 
riched substrates by Desbruyéres & Laubier 
(1988). Although several vents and seeps 
are known around Japan and many surveys 
using manned or unmanned deep-sea sub- 
mersibles were carried out, none of the 
branchiate polynoids has been recorded. In 
this study, two new branchiate polynoid 
species are described from the Kaikata Sea- 
mount, a volcanic front of Izu-Ogasawara 
Island-Arc system, and the Izena Hole, a 
hydrothermal vent in the Okinawa Trough. 

The types are deposited in the National 
Science Museum, Tokyo (NSMT), the Ja- 
pan Marine Science and Technology Center 
(JAMSTEC), and the National Museum of 
Natural History, Smithsonian Institution 
(USNM). 


Subfamily Branchipolynoinae Pettibone, 
1984 
Genus Branchipolynoe Pettibone, 1984 
Branchipolynoe pettiboneae, new species 
Figs. 1-3 


Material. —Kaikata Seamount, off Chi- 
chijima Island, Western Pacific, DSRV 
Shinkai 2000 Dive 339, 17 May 1988, 
26°42.3'N, 141°05.0’E, 580 m, collector J. 
Naka, associated with deep-sea mussel, ho- 
lotype (NSMT Pol.-H 327). Izena Hole, 
Okinawa Trough, Dive 364, 10 Sep 1988, 
27°16.0'N, 127°05.0’E, 1340 m, collector M. 
Kimura, associated with deep-sea mussels, 
paratype (USNM 131183), 3 paratypes 
(JAMSTEC). 

Description. —Holotype 27 mm long, 11 
mm wide including parapodia (4 mm with- 
out parapodia), with 21 segments, including 
first achaetous tentacular segments. Body 
short, slightly tapered anteriorly and pos- 
teriorly, flattened ventrally and arched dor- 
sally (Fig. la, b). Pairs of long ventral pa- 
pillae on segments 11 and 12; pygidium with 
pair of anal cirri, not fused basally (Fig. 1b). 
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Fig. 1. 


Elytra 10 pairs, moderately large, oval, 
Opaque, smooth, present on segments 2, 4, 
Sepa le seal Sely/prandel Os Firstepair 
and last 2 pairs of elytra covering dorsum 
completely, others leaving middle third of 
body uncovered (Fig. la). Dorsal cirri on 
non-elytragerous segments with short cylin- 
drical cirrophores, short styles with slender 
tips, extending to tips of neurosetae; dorsal 
tubercles indistinct. Branchiae starting on 
segment 3, arborescent, separated into up- 
per larger and lower smaller groups (Fig. 2a, 
e-h). 

Prostomium oval, bilobed, with rounded 


Branchipolynoe pettiboneae, Holotype: a, Dorsal view; b, Ventral view. 


anterior lobes, lacking frontal filaments (Fig. 
2a). Median antenna, short, conical, with 
slender tip, without distinct ceratophore. 
Ventrolateral palps thick, smooth, tapered, 
extending beyond prostomium, with slen- 
der tips. First tentacular segment achaetous, 
fused to prostomium, not distinct dorsally; 
tentaculophores lateral to prostomium with 
2 pairs of tentacular cirri, slightly shorter 
than palps (Fig. 2a, b). 

Segment 2 with first pair of elytrophores, 
with subbiramous parapodia; notopodium 
very small, digititorm, with 4 notosetae, 
scarcely projecting beyond notopodium; 
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Fig. 2. Branchipolynoe pettiboneae, Holotype: a, Anterior end, dorsal view; b, Same, ventral view; c, Right 
elytragerous parapodium from segment 2, elytron removed, anterior view; d, Same, posterior view; e, Right 
cirrigerous parapodium from segment 3, anterior view; f, Right elytragerous parapodium from segment, 9, 
elytron removed, anterior view; g, Upper group of branchiae from segment 9, lateral view; h, Lower group of 
same, lateral view; i, Notoseta from segment 15; j, Supraacicular neuroseta from same; k, Upper subacicular 
neuroseta from same. 
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neuropodium large with slightly bilobed 
presetal acicular lobe and rounded postsetal 
lobe (Fig. 2c, d). Segment 3 with dorsal cirri, 
arborescent branchiae, and parapodia sim- 
ilar to segment 2 (Fig. 2a, b, e). Following 
parapodia subbiramous, with short, small, 
digitiform notopodia and long rounded 
neuropodia (Fig. 2f). Notosetae few, up to 
5 per parapodium, scarcely projecting, stout, 
slightly tapered, with serrated distal margin 
(Fig. 21). Neurosetae stouter than notosetae, 
tapered, wider subdistally, with serrated 
distal margin and slightly hooked tips (Fig. 
2j, k). Distal serrated parts of supraacicular 
neurosetae (Fig. 2j) longer than subacicular 
neurosetae (Fig. 2k). Upper subacicular 
neurosetae (Fig. 2k) stouter than supraacic- 
ular and lower subacicular neurosetae. 
Variation in paratypes (Fig. 3a—g).— From 
the Izena Hole of the Okinawa Trough, 
about 1300 km West of the type locality, 
the Kaikata Seamount, four polynoids as- 
sociated with deep-sea mussels were col- 
lected. The host bivalve from the Izena Hole 
is presumably an undescribed species of the 
genus Bathymodiolus, while that of the ho- 
lotype from the Kaikata Seamount is a spe- 
cies of the genus Adula. A careful study of 
these polynoids, however, leads us to con- 
sider that the polynoids from both hydro- 
thermal areas belong to the same species. 
In three paratypes, the muscular pharynx 
was extended (Fig. 3a, b). There are 5 pairs 
of dorsal and ventral papillae around the 
opening and 2 pairs of smooth jaws inside. 
The smallest paratype measures 16 mm long 
by 5.7 mm wide including parapodia with 
21 segments (Fig. 3a, b). All morphological 
characters agree with those of the holotype, 
except for the anterior region. In this small 
paratype, the first pair of elytra did not cov- 
er the anterior dorsum completely (Fig. 3a), 
perhaps caused by the extended pharynx and 
its consequent inflation of the anterior seg- 
ments. In the smallest paratype, the upper 
subacicular neuroseta (Fig. 3f) is much 
stouter than the lower neurosetae (Fig. 3g). 
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Supraacicular and lower subacicular neu- 
rosetae are subequal in width (Fig. 3e, g). 
The neurosetae (Fig. 3e—g) are stouter than 
the notosetae (Fig. 3d). These differences in 
the width of the setae are more obvious in 
the smallest paratype than in the holotype 
and other paratypes. 

Etymology.—The species is named in 
honor of Dr. Marian H. Pettibone of the 
National Museum of Natural History, 
Smithsonian Institution, in our deep respect 
for her excellent papers on the family Pol- 
ynoidae. 

Remarks. —In the genus Branchipolynoe, 
two previously known species are clearly 
distinguishable from each other by mor- 
phological characters. B. symmytilida Pet- 
tibone, 1984, from the Galapagos Rift, has 
small elytra and branchiae starting on seg- 
ment 2, while B. seepensis Pettibone, 1986, 
from the Gulf of Mexico, has large elytra 
and branchiae beginning on segment 3. B. 
pettiboneae is very close to B. seepensis in 
these characters. They differ in the structure 
of the notopodia. The new species has the 
subbiramous parapodia, with reduced dig- 
itiform notopodia and up to 5 notosetae, 
while B. seepensis has the biramous para- 
podia, with large conical notopodia and 
moderate number of notosetae (up to 20 in 
adults). 


Subfamily Branchinotogluminae Pettibone, 
1985 
Genus Opisthotrochopodus Pettibone, 1985 
Opisthotrochopodus japonicus, new species 
Figs. 4-6 


Material. —Kaikata Seamount, off Chi- 
chijima Island, Shinkai 2000 Dive 404, 29 
Apr 1989, 26°42.3'N, 141°05.0’E, 625 m, 
collector J. Hashimoto, sieving from bot- 
tom sediments, holotype (NSMT Pol.-H 
328); paratype (USNM 131184). 

Description. —Holotype 3.7 mm long, 3.1 
mm wide including parapodia, with 21 seg- 
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Fig. 3. Branchipolynoe pettiboneae, paratype (USNM 131183): a, Dorsal view, pharynx extended; b, Ventral 
view; c, Right cirrigerous parapodium from segment 10, posterior view; d, Notoseta from same; e, Supraacicular 
neuroseta from same; f, Upper subacicular neuroseta from same; g, Lower subacicular neuroseta from same. 


ments. Body short, flattened, tapering 
slightly anteriorly and posteriorly, with 
parapodia longer than trunk width (Fig. 4a, 
b). Pharynx not extended, with two pairs of 
dark jaws. Pair of long segmental ventral 


papillae present on segment 12; 5 pairs of 
squarish ventral lamellae present on follow- 
ing segments 13 to 17 (Fig. 4b). Pygidium 
with 2 short anal cirri (Fig. 4a, b, e, f). 
Elytra 10 pairs, covering dorsum com- 
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Fig. 4. Opisthotrochopodus japonicus, Holotype: a, Dorsal view; b, Ventral view; c, Anterior end, dorsal 
view, setae not shown; d, Same, ventral view; e, Posterior end, dorsal view, setae not shown; f, Same, ventral 


view. 


pletely, present on segments 2, 4, 5, 7, 9, 
11, 13, 15, 17, 19. Elytra very large, over- 
lapping, oval, delicate, without tubercles or 
papillae (Fig. 4a, e). Dorsal cirri on non- 
elytragerous segments 3, 6, 8, 10, 12, 14, 
16, 18, 20, 21, with cylindrical cirrophores 


on dorso-posterior side of notopodia and 
very long smooth styles; dorsal tubercles 
nodular (Fig. 5b, d). Branchiae arborescent, 
in two groups on segments 3-14, not con- 
spicuous on segment 15, and in form of sin- 
gle globular papilla on segment 16. 
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Fig. 5. Opisthotrochopodus japonicus, Holotype: a, Right elytragerous parapodium from segment 2, anterior 
view; b, Right cirrigerous parapodium from segment 3, anterior view; c, Right elytragerous parapodium from 
segment 9, anterior view; d, Right cirrigerous parapodium from segment 10, anterior view; e, Notoseta from 
same; f, Supraacicular neuroseta from same; g, Upper subacicular neuroseta from same; h, Lower subacicular 
neuroseta from same. 


Bilobed prostomium with short cylindri- median antenna with bulbous ceratophore 
cal anterior lobes terminating in cirriform in anterior notch and short slender style; 
tips and non-ocular paired oval areas well- _palps long, tapered, smooth, about 5 times 
stained by Methyl Green, but without eyes; as long as prostomium (Fig. 4a—d). 
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Fig. 6. 
view; b, Right cirrigerous parapodium from segment 20, anterior view; c, Same from segment 21, anterior view. 


Tentacular segment not distinct dorsally; 
tentaculophores lateral to prostomium, 
achaetous, with 2 pairs of long tentacular 
cirri as long as palps; dorsal tentacular cirri 
slightly longer than ventral (Fig. 4b—d). Seg- 
ment 2 with first pair of elytrophores, bi- 
ramous parapodia, and long slender ventral 
buccal cirri; notopodium with distinct acic- 
ular lobe and stout notosetae, without no- 
topodial bract; neuropodium with long acic- 
ular lobe and slender neurosetae (Fig. 5a). 

Parapodia biramous, except for those on 
segments 20 and 21 (Fig. 5a—d). Notopodia 
conical, with prominent acicular processes, 
without distinct notopodial bracts except on 
segment 19. Neuropodia larger and longer 
than notopodia, with conical presetal acic- 
ular lobes and short rounded postsetal lobes. 
Ventral cirri short, tapered. 

Notosetae numerous, stouter than neu- 
rosetae, tapered to blunt tips, with faint spi- 
nous margin (Fig. 5e). Neurosetae very nu- 
merous, slender. Supraacicular neurosetae 
with 2 rows of subdistal prominent spines 
and inflated tips (Fig. 5f). Upper subacicular 
neurosetae faintly spinous, with short cap- 
illary tips and a few long subdistal spines 
on spinous margin (Fig. 5g). Lower subacic- 
ular neurosetae smooth, with short capillary 
tips (Fig. Sh). 
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0.2 mm 


Opisthotrochopodus japonicus, Holotype: a, Right elytragerous parapodium from segment 19, anterior 


Posterior 3 segments compressed with 
parapodia much smaller and directed pos- 
teriorly (Fig. 4b, e, f). Parapodia of elytrag- 
erous segment 19 biramous, with rami sim- 
ilar in length; notopodium with thickened 
dorsal bract and few stout notosetae; neu- 
ropodium with faint spinous long neuro- 
setae; ventral cirrus tapered, cirriform, 
longer than neurosetae (Fig. 6a). Parapo- 
dium of segment 20 subbiramous, with no- 
topodial acicular lobe fused to cirrophore 
of dorsal cirrus, without notosetae; neuro- 
podium cylindrical, similar to that of seg- 
ment 19; ventral cirrus tapered, cirriform, 
shorter than neurosetae (Fig. 6b). Parapo- 
dium of segment 21 subbiramous, with no- 
topodium fused to dorsal cirrus; neuropo- 
dium small, with short conical acicular lobe; 
ventral cirrus tapered, similar to that of seg- 
ment 20 (Fig. 6c). 

Etymology.—The specific name, japon- 
icus, is based on the collecting site, the Kai- 
kata Seamount in Japan. 

Remarks.—The genus Opisthotrochopo- 
dus differs from other branchiate polynoids 
in having a pair of long segmental papillae 
on segment 12, 5 or 6 pairs of short lamellae 
on the following segments, and the com- 
pressed posterior segments. The genus con- 
sists of 4 species from various hydrothermal 
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vents: O. alvinus Pettibone, 1985, from the 
Galapagos Rift, East Central Pacific, O. tun- 
nicliffeae Pettibone, 1988, from the North- 
east Pacific Explorer and Juan de Fuca 
Ridges, O. marianus Pettibone, 1989, from 
the Mariana Back-Arc Basin, West Central 
Pacific, and O. japonicus, from the Kaikata 
Seamount, Northwest Pacific. O. alvinus is 
easily distinguishable from other congeners 
in having the greatly modified parapodia 
with wheel organ on segment 20. O. tun- 
nicliffeae has the ventral cirri on posterior 
parapodia as in the new species, however it 
is separated from the latter in the presence 
of the balloon organ and the harpoon neu- 
‘rosetae on segment 20. In the genus O. ja- 
ponicus is most close to O. marianus in the 
setal composition and the structure of para- 
podia, however it differs from the latter in 
the absence of the neuropodial oval lamel- 
lae on segment 21 instead of the presence. 
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A NEW SPECIES OF HESIOCAECA 
(POLYCHAETA: HESIONIDAE) FROM HYDROTHERMAL 
VENTS AT THE MARIANA BACK-ARC BASIN WITH 
NOTES ON OTHER POLYCHAETES 


James A. Blake 


Abstract. — Hesiocaeca hessleri (family Hesionidae) is newly described from 
hydrothermal vents at the Mariana back-arc basin and is only the second species 
to be described in this deep-sea genus. The new species is most closely related 
to North Atlantic congeners rather than species from the eastern Pacific. De- 
scriptive comments are provided on two additional polychaetes, Nicomache 
arwidssoni (family Maldanidae) and Amphisamytha galapagensis (family Am- 
pharetidae), that have also been found at this site. 


As part of continuing exploration of ac- 
tive hydrothermal vents, an expedition to 
the Mariana back-arc basin in the central 
Pacific was conducted in April and May 
1987. Back-arc basins develop behind vol- 
canic arcs bordering the deep trenches that 
occur where one plate dips beneath another. 
The Mariana back-arc basin is one such site 
that has developed in proximity to the Mar- 
ianas Trench and the volcanic archipelago 
that composes the Marianas Islands. Back- 
arc spreading centers are isolated from mid- 
oceanic ridges and provide an opportunity 
to study faunas that are isolated from other 
hydrothermal vent ecosystems. 

Polychaetes from the Mariana back-arc 
basin have been reported by Pettibone 
(1989) and Desbruyéres & Laubier (1989). 
Pettibone (1989) described four new species 
of Polynoidae that belonged to four genera 
and three subfamilies that had been previ- 
ously described by her from hydrothermal 
vents in the eastern Pacific. Likewise, Des- 
bruyéres & Laubier (1989) described a new 
species of Paralvinella, a genus known from 
all of the previously studied vent areas in 
the eastern Pacific. These results indicate 
that the isolation of the Mariana back-arc 
basin has been sufficient for polychaetes to 
evolve at the species level, but not at the 


generic level. Additional polychaetes col- 
lected by Dr. Robert Hessler were given to 
me for examination. These included rep- 
resentatives of the families Hesionidae, 
Ampharetidae, and Maldanidae. The ma- 
terial included a new species of the genus 
Hesiocaeca, previously known from the 
western North Atlantic, the ampharetid 
Amphisamytha galapagensis, known from 
all previously studied vent ecosystems, and 
the maldanid Nicomache arwidssoni, pre- 
viously known from the Galapagos Rift hy- 
drothermal vent area. Records and descrip- 
tive data are presented for each of these 
species along with remarks on their occur- 
rence and systematic relationships. 

The collections are deposited in the Na- 
tional Museum of Natural History, Smith- 
sonian Institution (USNM), Washington, 
D.C. 20560. 


Family Hesionidae 
Hesiocaeca hessleri, new species 
Fig. 1 


Material examined. —Western central 
Pacific in Mariana back-arc basin, Alvin 
Dive 1843, Alice Springs, 4 May 1987, 
18°12.6'N, 144°42.4’E, 3640 m, holotype 
and 6 paratypes (USNM 132660-1). 
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Fig. 1. Hesiocaeca hessleri (USNM 132601). A, Anterior end and 4 setigers in dorsal view. B, Middle 
parapodium, posterior view. C, Compound falciger with short blade. D, Compound falciger with long blade 
(inset not to scale). 
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Description. —Small species, widest an- 
teriorly, tapering posteriorly; holotype mea- 
suring 5.0 mm long and 1.2 mm wide in- 
cluding parapodia for 27 setigers; largest 
paratype measuring 4.8 mm long and 1.0 
mm wide for 28 setigers. Color in alcohol: 
flesh. 

Prostomium wider than long, broad an- 
teriorly, slightly tapering posteriorly before 
merging with body; 2 smooth, tapering, 
frontal antennae on anterior margin; with 
short medial antenna in middle of prosto- 
mium; palps biarticulated with enlarged 
bases and tapering tips; eyes absent (Fig. 
1A). Proboscis not observed. Tentacular cirri 
numbering four pairs, inserted on 2 achae- 
tous segments (Fig. 1A); tentacular cirri and 
dorsal cirri with weak, indistinct articula- 
tions. 

Parapodia subbiramous with reduced no- 
topodia bearing long, weakly articulated 
dorsal cirri and internal aciculum (Fig. 1B). 
Neuropodium well developed, with elon- 
gate presetal lobe with rounded apex, with 
imbedded aciculum and spreading fascicle 
of compound falcigers; each falciger with 
shaft bearing prominent tooth; blades short 
to long, each with fine denticles on one edge 
and unidentate tip bearing thin hoodlike 
membrane (Fig. 1C, D); falcigers with long- 
est blades in dorsal and middle part of 
fascicle, setae with shortest blades ventral- 
most; ventral cirrus thin, fingerlike, non- 
articulated. Pygidium simple, lacking cirri. 

Remarks. — Hesiocaeca hessleri is only the 
second species of this deep-sea genus to be 
discovered and is most closely related to H. 
bermudensis Hartman, the type species, 
originally described from the Gay Head- 
Bermuda Transect off Bermuda in 1000- 
2500 m (Hartman 1965, Hartman & Fau- 
chald 1971). Hesiocaeca hessleri differs from 
H. bermudensis in having a short medial 
antenna in the middle of the prostomium, 
instead ofa long one at the posterior margin, 
and in having a prostomium that is twice 
as wide as long, instead of one that is nearly 
as wide as long. 
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Family Maldanidae 
Nicomache arwidssoni Blake, 1985 


Nicomache arwidssoni Blake, 1985:97-100, 
fig. 20. 


Material examined. —Western central 
Pacific in Mariana back-arc basin, Alvin 
Dive 1843, Alice Springs, 4 May 1987, 
18°12.6’N, 144°42.4’E, 3640 m, 4 speci- 
mens (USNM 132662). 

Remarks.—The specimens are all small. 
The largest and only complete specimen is 
7 mm long and 0.5 mm wide for 21 setig- 
erous segments. The specimens are clearly 
juveniles and are referred to Nicomache ar- 
widssoni on the basis of the number of se- 
tigers and the presence of 4 apical teeth on 
the rostrate hooks. This species was origi- 
nally described from hydrothermal vent ar- 
eas on the Galapagos Rift and the East Pa- 
cific Rise at 21°N (Blake 1985). A closely 
related species, N. venticola, has been dis- 
covered at hydrothermal vent sites on the 
Explorer and Juan de Fuca Ridge (Blake and 
Hilbig 1990). This latter species differs from 
A. arwidssoni in having 27-32 setigerous 
segments, instead of 21-22, and by having 
2-3 apical teeth on the rostrate hooks, in- 
stead of 4. The present specimens are re- 
ferred to A. arwidssoni, despite the separa- 
tion in the geographic range. 


Family Ampharetidae 
Amphisamytha Hessle, 1917 
Amphisamytha galapagensis Zottoli, 1983 


Amphisamytha galpagensis Zottoli, 1983: 
379-391, figs. 1-3.—Desbruyéres et al., 
1985:103-116.—Grassle, 1985:714; 
1986:327.—Grassle et al., 1985:443- 
452.—Tunnicliffe et al., 1986:407.— 
Tunnicliffe, 1988:352.—Blake & Hilbig, 
1990:244-246. 


Material examined. —Western central 
Pacific in Mariana back-arc basin, A/vin 
Dive 1830, 15 April 1987, Burke Field, 
Anemone Heaven, Snow Pit, 18°10.9'N, 
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144°43.2'E, 3660 m, 6 specimens (USNM 
132663); Alvin Dive 1836, 27 April 1987, 
Burke Field, Snail Pit, 3660 m, 18°10.9’N, 
144°43.2’E, 1 adult and 9 juveniles (USNM 
132664); Alvin Dive 1843, Alice Springs, 4 
May 1987, 3640 m, 18°12.6'N, 144°42.4’E, 
6 specimens (USNM 132665). 

Description. — Body widest anteriorly, ta- 

pering posteriorly to narrow pygidium lack- 
ing appendages. Prostomium broad, 
smooth, lacking glandular ridges, forming 
dorsal lip of mouth; eyes lacking. Segments 
1-3 fused, achaetous, located immediately 
posterior to prostomium; in juveniles, cap- 
illary notosetae transitional on segment 3. 
‘Numerous smooth oral tentacles emerging 
from mouth opening. Four pairs of smooth 
branchiae arising from achaetous segments 
on either side of dorsal mid-line of body. 
Segment 4 equals first setiger of adult; 17 
thoracic setigers, uncini beginning on setiger 
4; abdominal uncinigerous segments num- 
bering 15—18. Notopodia reduced to simple 
lobes bearing fascicle of 6—7 limbate capil- 
lary notosetae; neuropodia including prom- 
inent pinnules bearing 15—20 uncini in sin- 
gle row; each uncinus with rounded basal 
prow surmounted by 4 teeth; small fine den- 
ticles observed on third, or largest, tooth. 

Remarks. —I have compared these spec- 
imens carefully with the original account 
presented by Zottoli (1983) from the Ga- 
lapagos Rift vents, as well as specimens from 
the Juan de Fuca Ridge and Gorda Ridge 
and can find no significant morphological 
differences. The species has now been re- 
ported from the seep site on the Florida 
Escarpment, the eastern Pacific vent sites at 
13°N, Galapagos Rift, 21°N, Guaymas Ba- 
sin, Gorda Ridge, and Juan de Fuca Ridge 
(Grassle 1986; Blake & Hilbig 1990; Blake, 
unpublished data), and now the Mariana 
back-arc basin in the central Pacific. The 
only apparent differences between the Mar- 
jana specimens and the original description 
from the Galapagos Rift were the number 
of abdominal uncinigerous segments (15— 
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18, instead of 12-15) and the presence of 
fine denticles on some of the larger apical 
teeth of the uncini. These differences appear 
to merely represent small scale genetic vari- 
ation in widespread populations and are in- 
sufficient to warrant a separate species des- 
ignation. Specimens examined from the 
Gorda Ridge and Juan de Fuca Ridge have 
12-14 abdominal uncinigerous segments. It 
is likely that the small denticles are actually 
present in the other populations and have 
simply been overlooked. The fact that A. 
galapagensis maintains its morphological 
constancy over such wide geographic dis- 
tances is remarkable and suggests that evo- 
lutionary change is slow in this well adapted 
species. The high densities recorded for this 
species in the Guaymas Basin (2267 indi- 
viduals per m7’) in soft sediments by Pe- 
trecca & Grassle (1989) strongly support the 
concept that A. galapagensis is an oppor- 
tunistic species in hydrothermal vent eco- 
systems. 


Discussion 


The total number of polychaete species 
now recorded from the Mariana back-arc 
basin is 8: Polynoidae (4), Hesionidae (1), 
Maldanidae (1), Ampharetidae (1), and Al- 
vinellidae (1). Six of these species are only 
known from the site, while two are also 
known from the eastern Pacific vent loca- 
tions. All belong to genera that were pre- 
viously known from deep-sea habitats or 
other vent localities. 

The two known species of Hesiocaeca, H. 
hessleriand H. bermudensis, are known from 
the central Pacific and western North At- 
lantic, respectively. The first is associated 
with hydrothermal vents, while the second 
is a component of ambient infaunal com- 
munities in soft sediments. A closely related 
undescribed species, lacking a medial an- 
tenna, has been discovered at the cold-seep 
site on the Florida Escarpment. Thus, a 
group of closely related deep-sea hesionid 
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polychaetes having four pairs of tentacular 
cirri occurs in the Atlantic and central Pa- 
cific, but not in the eastern Pacific. This 
relationship is similar to the discovery of 
taxonomic similarity between shrimps of the 
genus Rimicaris on the mid-Atlantic Ridge 
and the Mariana back-arc basin (Hessler et 
al. 1988) and suggests a possible pattern of 
dispersal and adaptive radiation between 
Atlantic and Pacific faunas via Indian Ocean 
pathways. At present, however, no samples 
have been taken from Indian Ocean hydro- 
thermal vents to prove or disprove this hy- 
pothesis. 

The community composition of the Mar- 
iana back-arc basin differs structurally from 
communities at vent locations in the eastern 
Pacific and includes faunal elements having 
relationships to both the Atlantic and east- 
ern Pacific. Polychaetes, however, have 
evolved only new taxa at the species level. 
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A NEW ADMETULA (GASTROPODA; CANCELLARIIDAE) 
FROM SOUTH AFRICA 


Richard E. Petit and M. G. Harasewych 


Abstract. — Admetula epula is described on the basis of seven specimens taken 
from the gut contents of fish caught between Cape St. Blaize and Port Elizabeth, 
Republic of South Africa. This new species can be distinguished from all Recent 
congeners on the basis of its lack of varices and its smooth outer lip. 


The cancellariid genus Admetula Coss- 
mann, 1889 was erected to contain five Eo- 
cene species from the Paris Basin, and is 
well represented in Paleogene and Neogene 
Tethyan faunas. The genus survives in the 
Recent fauna along continental margins at 
depths ranging from 75-700 m. Recent spe- 
cies referable to this genus include: Adme- 
tula garrardi Petit, 1974, from the western 
rim of the Pacific, A. atopodonta (Petit & 
Harasewych, 1986) from the central Phil- 
ippines, A. deroyae Petit, 1970, from the 
Galapagos Islands, A. bayeri (Petit, 1976) 
and A. vossi (Petit, 1976), both from the 
western Atlantic, and A. cornidei (Altimira, 
1978) from off northwestern Africa. Seven 
specimens, all taken from the gut contents 
of fish caught off southernmost Africa, rep- 
resent an additional species of Admetula that 
is described herein. 

Abbreviations used in the text: NM, Na- 
tal Museum, Pietermaritzburg; USNM, Na- 
tional Museum of Natural History, Smith- 
sonian Institution, Washington, D.C. 


Ademetula epula, new species 
Figs. 1-3, Table 1 


Diagnosis. —A small species with ovately 
conical shell lacking varices. Outer lip of 
aperture smooth, neither crenulate nor with 
lirae. 

Description. —Shell (Fig. 1, Table 1) small, 
reaching 10.2 mm, heavy, ovately conical, 
with rounded anterior. Protoconch (Figs. 2, 


3) of 1% smooth, erect whorls, aligned with 
coiling axis of teleoconch. Transition to te- 
leoconch marked by appearance of 4—5 low, 
broad, spiral cords, followed % whorl later 
by 3-4 closely spaced axial bands, equal to 
spiral cords in prominence. Thereafter, ax- 
ial sculpture consists of regularly spaced, 
rounded, strongly prosocline ribs (1 1-12 on 
first teleoconch whorl, 16-20 on body 
whorl). Teleoconch with up to 4 strongly 
convex whorls. Suture impressed behind 
small, rounded shoulder. Spiral sculpture of 
11-15 major cords on body whorl, with sin- 
gle, weaker cord between adjacent major 
cords. Aperture ovate, deflected from coil- 
ing axis by 12-14°. Outer lip thin, smooth 
within. Inner lip adpressed posteriorly, with 
an angle of 122—130° formed between the 
parietal region and the columella. Parietal 
region with 5 or 6 equally-spaced, raised 
ridges overlying anteriormost spiral cords 
of previous whorl. Columella with two sharp 
columellar folds and siphonal fold, all 
equally prominent. Anterior slope of shell 
steep, with no clear distinction between body 
whorl and siphonal canal. Shell color white. 
Periostracum light greenish-yellow, con- 
sisting of thin, closely-spaced lamellae, with 
fine hairs at intersections of spiral cords and 
axial ribs. 

Material examined. —Holotype (NM 
B7266/T2817); Paratypes 1, 2 (NM B873); 
Paratype 3 (USNM 845610); Paratype 4 
(Petit collection); between Cape St. Blaize 
and Port Elizabeth, Republic of South Af- 
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Figs. 1-3. 
lateral (Fig. 3) views of the protoconch, both 50. 


rica, ex pisce. Paratype 5 (NM A4817), off 
Cape St. Blaize area, ex gut Congiopodus 
spinifer, Jun 1976. Paratype 6 (NM B1050), 
off Cape St. Blaize, ex pisce, Jun 1975. 

Type locality. — Between Cape St. Blaize 
and Port Elizabeth, Republic of South Af- 
rica. 


Pl 


1, Admetula epula, apertural, lateral and dorsal views of the holotype, 8.0 x. Apical (Fig. 2) and 


Etymology.—The Latin epula, meaning 
banquet or feast, is considered appropriate 
as all known specimens have been collected 
from the gut contents of bottom feeding fish. 

Remarks. —On the basis of its size and 
shell morphology, Admetula epula appears 
to be most closely related to A. cornidei. It 
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Table 1.—Admetula epula, new species. Measurements of shell characters. Linear measurements in mm (n = 5). 


Character Mean 


Shell length (SL) 9.47 
Aperture length (AL) 5.42 
AL/SL 0.572 
No. of whorls, protoconch 1.71 
No. of whorls, teleoconch 3.47 
Spire angle 55.2° 
Axial ribs on body whorl 19.0 


can be distinguished from A. cornidei by its 
more elevated spire, by its smooth outer lip 
that lacks apertural lirae, and by its rounded 
rather than tabulate shoulder. The western 
Pacific Recent species Admetula garardi and 
A. atopodonta, as well as A. evulsa (Solan- 
der, 1766), the Eocene type species of the 
genus, all differ in attaining nearly twice the 
size of the African species, as well as in hav- 
ing distinct varices at increments of 90-120°, 
protoconchs deviated from the coiling axis 
of the shell, and lirae within the outer lip. 

The fact that both specimens of A. cor- 
nidei and all seven specimens of A. epula 
are 9-11 mm in length suggests that this 
represents the adult size of these species. 
Nothing is known of the biology of Adme- 
tula epula other than that Congiopodus spi- 
nifer (Smith), one of the fish from which 
this species was taken, normally inhabits 
depths of 55-146 m (Smith & Heemstra 
1986). 
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western African species of Admetula. 
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PYCNOPHYES CHUKCHIENSIS, A NEW 
HOMALORHAGID KINORHYNCH FROM THE 
ARCTIC SEA 


Robert P. Higgins 


Abstract.—A new species of Kinorhyncha, Pycnophyes chukchiensis, is de- 
scribed and illustrated from soft sediments of the Chukchi Sea, about 430 km 
northwest of Point Barrow, Alaska, at a depth of 210 m. This is the fourth 
member of this genus described from Arctic waters. The presence of pronounced 
middorsal spinous processes on all but the terminal trunk segment, the twelfth 
spinous process extending well beyond the terminal margin, separates this 
species from all congeners. Two additional unidentified species of Pycnophyes 
are noted: one from the same area as the newly described species, and one 
from a second general area about 160 km northwest of Point Barrow. 


Between May 1960 and March 1961 the 
Arctic Research Laboratory Ice Station I 
(Drift Station Bravo, Fletcher’s Ice Island) 
was used as a platform from which benthic 
samples were collected as it drifted in the 
Chukchi Sea northwest of Point Barrow, 
Alaska. Two scientists, Robert Lavenberg 
and John Tibbs, collected eight benthic 
samples at depths ranging from 38-747 m 
from which they extracted several speci- 
mens of the phylum Kinorhyncha. The only 
species described so far from this material 
is Echinoderes arlis Higgins, 1966, a mem- 
ber of the order Cyclorhagida. This species 
was based on six specimens from two sam- 
ples taken about 430 km northwest of Point 
Barrow, at the southern limits of the Chuk- 
chi Rise. The remaining three samples from 
this same general area contained four spec- 
imens of the homalorhagid genus Pycno- 
phyes, two of the new species described 
herein and two of an unidentified species. 
A second area, about 160 km northwest of 
Point Barrow, yielded an additional five 
specimens of this same genus but not the 
same species. Of these specimens, only one 
was in a condition suitable for the descrip- 
tion of a new species. Because additional 


specimens were thought to be forthcoming 
but were not, this aforementioned specimen 
was set aside and the species it represented 
was not described. 

Prior to 1960, only a single kinorhynch, 
Echinoderes arcticus (Steiner, 1919), had 
been found within the Arctic Circle. This 
cyclorhagid species, known only from a sin- 
gle specimen collected in the Barents Sea, 
near Murmansk, appears to be a juvenile 
stage of Echinoderes (Higgins 1983). Since 
the collection of the specimens from the 
Chukchi Sea (1960-1961), only two addi- 
tional papers have described species from 
within the Arctic Circle. The most compre- 
hensive study is that of Higgins & Kristen- 
sen (1988) in which five species of Echi- 
noderes and two species of Pycnophyes are 
described from Disko Island, on the west 
coast of Greenland. More recently, two spe- 
cies of Pycnophyes were described from the 
Canadian coast of the Beaufort Sea (Higgins 
& Korczynski 1989). 

Additional unidentified kinorhynchs from 
within the Arctic Circle have been reported 
by Sheremetevskij (1977) from the Laptev 
Sea in the vicinity of the Novosibirsk Is- 
lands, by Dinet (1977) from the Greenland 
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and Norwegian Seas, and by Carey & Mon- 
tagna (1982) from the Alaskan coast of the 
Beaufort Sea. Recently, kinorhynchs have 
been collected by Kristensen (pers. comm.) 
from the Foxe Basin near Iglookik, Canada. 
Other unidentified Arctic Ocean kino- 
rhynchs have been reported from Onega Bay 
of the White Sea (Galtsova & Sheremetev- 
skij 1985). 


Pycnophyes chukchiensis, new species 
JES J 


Diagnosis. —Trunk length 720 um, seg- 
ments nearly equal in width; lateral termi- 
nal spines 200 um long, 28% of trunk length, 
tapering distally, curving mesially; four 
slightly emarginate dorsal, two even-mar- 
gined ventral placids; subdorsal sensory seta 
centered about middistance from and on 
either side of dorsal midline on segments 
4-11, lateroventral sensory setae on tergites 
4-12 near tergal-sternal junction, ventral 
sensory seta about '4 distance from mesial 
margin of sternites 4-12 with additional 
sensory seta near lateral margin of sternites 
7 and 12; spinous processes on segments 3- 
12, increasing in length posteriorly, spinous 
process on segment 12 extending well be- 
yond terminal segment; ventral plates of 
terminal segment with lateral margins 
forming prominent spinous projections. 

Description. —Holotypic male (author’s 
number RH 2314.1) USNM 234448 (Figs. 
1, 2), trunk length 720 um; MSW-6 (max- 
imum sternal width at segment 6) 84 um, 
11.7% of trunk length; SW (standard width 
at segment 12) 78 um, 10.8% of trunk length. 

Segment 2.—Consists of four slightly 
emarginate dorsal placids, 34 wm wide, and 
two even-margined ventral placids. 

Segment 3.—Length 114 um; with pro- 
nounced, pointed anterolateral tergal pro- 
cesses; slight punctate sculpturing near an- 
terior, even margin of tergal plate; subdorsal 
sensory seta near anterior margin, on either 
side of dorsal midline, in line with junction 
of each lateral pair of placids; small pore 
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mesial and slightly posterior to each sub- 
dorsal sensory seta. Midsternal plate 42 um 
wide anteriorly, 80 um wide posteriorly, lat- 
eral margins straight, with thin area adja- 
cent to anterior margin; episternal plates 
with sensory spot near posteromesial mar- 
gin, slight evidence of muscle scar, other- 
wise without distinguishing morphology. 

Segment 4.—Length 72 wm; pachycycli 
of both tergal and sternal plates well devel- 
oped (Figs. 1, 2), peg-and-socket configu- 
ration prominent at junction of tergal and 
sternal plates; tergite with small (10 wm long) 
middorsal process; subdorsal sensory seta 
centered on each lateral surface of tergite; 
lateral tergal seta near tergal-sternal junc- 
tion. Adhesive tubes of male, 40 um long, 
near anterior margin of each sternal plate, 
immediately posterior to pachycyclus, in line 
with episternal-midsternal junction of pre- 
ceding segment; sensory seta posteromesial 
to each adhesive tube, near arthrocorial 
junction; sensory spot mesial to each sen- 
sory seta. 

Segment 5.—Length 71 wm; tergal plate 
with slightly longer middorsal process, oth- 
erwise similar to that of segment 4. Pachy- 
cycli of sternal plates less prominent, with- 
out adhesive tubes, sensory seta about ' 
distance from ventral midline (in line with 
sensory seta on previous segment), other- 
wise similar to that of segment 4. 

Segment 6.—Length 71 um, tergal plate 
with slightly longer middorsal process, oth- 
erwise both tergal and sternal plates similar 
to those of segment 5. 

Segment 7.—Length 72 um, tergal plate 
with slightly longer middorsal process, me- 
sial element of sternal pachycyclus not 
rounded near junction with peg-and-socket 
area as in previous segments; additional 
sensory seta near lateral margin of each ster- 
nal plate (Fig. 1). 

Segment 8.—Length 78 um, tergal plate 
with slightly longer middorsal process (32 
um long), without sensory seta near lateral 
margin of each sternal plate; otherwise sim- 
ilar to segment 7. 
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Figs. 1, 2. Pycnophyes chukchiensis, holotypic male (USNM 235448): 1, Neck and trunk segments, ventral 
view; 2, Same, dorsal view. 
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Segment 9.—Length 80 um, tergal plate 
with slightly longer middorsal process; oth- 
erwise similar to segment 8. 

Segment 10.—Length 81 um, tergal plate 
with slightly longer middorsal process; me- 
sial element of sternal pachycyclus rounded 
near junction with peg-and-socket area as 
in segments 4—6; otherwise similar to seg- 
ment 9. 

Segment 11.—Length 83 um, tergal plate 
with slightly longer middorsal process; oth- 
erwise similar to segment 10. 

Segment 12.—Length 84 um, tergal plate 
with distinctly longer middorsal process (76 
um long), projecting well beyond margin of 
terminal segment; subdorsal sensory setae 
not evident; sternal plates with sensory seta 
near lateral margin and additional mesially 
adjacent sensory seta, both near arthrocori- 
al junction; sensory spot mesial to sensory 
setae. 

Segment 13.—Length 50 um, tergal plate 
slightly rounded with minute, rounded mar- 
ginal projections subdorsally; sternal plates 
deeply incised near lateral margins to ac- 
commodate lateral terminal spines, lateral 
margin of incised portion extending poste- 
riorly, spinously projecting well beyond ter- 
minal margin. Lateral terminal spines long, 
200 um, about 8 um thick midlength, evenly 
tapered, slightly recurved mesially, 28% of 
trunk length. Paired penile spines lateral at 
anterior margin of each sternal plate, an- 
teromesial penile spine 45 wm long, broadly 
rounded basally; posterolateral element 
shorter, 40 um long, not enlarged basally. 

Material examined. —Holotypic male, TL 
720 um long (RH 2314.1) USNM 235448, 
from soft sediment, 210 m depth, Chukchi 
Sea, Arctic Ocean, 74°48'N, 167°18’W, col. 
R. Lavenberg and J. Tibbs, 15 Mar 1961; 
paratypic juvenile J-6, TL 560 um long (RH 
2310.1) USNM 235449, from soft sedi- 
ment, 197 m depth, Chukchi Sea, Arctic 
Ocean, 74°54'N, 167°18'W, col. R. Laven- 
berg and J. Tibbs, 15 Mar 1961. Type ma- 
terial is deposited in the Invertebrate Zo- 
ology collections of the National Museum 
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of Natural History, Smithsonian Institu- 
tion, Washington, D.C. 20560 (USNM). 

Remarks.—Of 27 described species of 
Pycnophyes, 19 have middorsal processes 
ranging from minute processes on P. pon- 
ticus Reinhard, 1881 to the elongate pro- 
cesses on such species as P. carinatus Zelin- 
ka, 1928, P. chiliensis Lang, 1953, and P. 
odhneri Lang, 1949. None of these, with the 
exception of P. cryopygus Higgins & Kris- 
tensen, 1988, has a middorsal spinous pro- 
cess on segment 12, and, in the latter spe- 
cies, this process is minute or absent. 

A second both obvious and unique char- 
acter of P. chukchiensis is the elongate spi- 
nous extension of the lateral margin of the 
terminal sternal plates. Several species have 
small, usually truncate or rounded exten- 
sions at or near the lateroterminal margins 
of the sternal plates of segment 13, but none 
are as distinctive as they are on the new 
species. Together with the extended mid- 
dorsal spinous process of segment 1 2, a total 
of three spine-like structures extend from 
the terminal margin of the trunk. 

Pycnophyes chukchiensis is one of only 
seven species of this genus not having dis- 
tinctive Mittelwiilste. The lack of these typ- 
ically oval or bean-shaped thickenings of 
the cuticle at or near the anteromesial mar- 
gins of the sternal plates (on at least seg- 
ments 11 and 12) could indicate that the 
single adult specimen is newly molted, but 
I believe this is not the case. Nonetheless, 
P. cryopygus, also from Arctic waters, shares 
the absence of Mittelwilste with the new 
species. Similarly, the presence of a sensory 
seta near the lateral margin of each sternal 
plate of segment 7 is shared by the two spe- 
cies. In P. chukchiensis as well as P. cry- 
opygus, lateral sensory setae are otherwise 
present on the ventrolateral margins of the 
sternal plates of segments 4-12. The ar- 
rangement of the remaining setae of the two 
species is sufficiently different to clearly sep- 
arate them. 

Although P. cryopygus, like the new spe- 
cies, has four emarginate dorsal placids and 
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two even-margined ventral placids, some 
punctate sculpturing near the anterior tergal 
border of segment 3, and protruding, but 
blunt, processes as extensions of the lateral 
margin of the terminal sternites, it has a 
much wider midsternal plate on segment 3, 
shorter, more robust lateral terminal spines 
in addition to the distinguishing characters 
noted previously. 

Other specimens. —From a different sta- 
tion in the same area where P. chukchiensis 
was collected (about 240 km northwest of 
Point Barrow) five additional specimens of 
Pycnophyes were found (USNM 235506- 
235508). Of these, four are adults (three 
males and one female) and one is a juvenile. 
None is 1n a condition that allows an ac- 
curate taxonomic assessment, but all have 
a moderately wide midsternal plate, similar 
to P. chukchiensis, but do not have the 
prominent middorsal spinous processes. 
From the second general locality where 
Lavenberg and Tibbs collected kinorhynchs 
(about 160 km northwest of Point Barrow) 
two specimens of Pycnophyes were found 
(USNM 235509, 235510), one adult male 
and a juvenile, of a second unidentified spe- 
cies. The latter species, like the former, can- 
not be properly assessed because of the poor 
condition of the specimens. It can be dis- 
tinguished from the first of the two uniden- 
tifiable species by the presence of a very 
narrow midsternal plate. 
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THE CHALINIDAE (PORIFERA) OF TWIN CAYS, 
BELIZE, AND ADJACENT WATERS 


Walentina H. de Weerdt, Klaus Rutzler, and Kathleen P. Smith 


Abstract. —Eight species of the sponge family Chalinidae Gray (Haploscleri- 
da, Demospongiae) are described from shallow-water habitats, primarily man- 
groves, of Twin Cays and Glover’s Reef, Belize. Four species are new: Haliclona 
mucifibrosa, H. magnifica, H. twincayensis, and H. pseudomolitba. A key to 
the species and illustrations are provided. 


The Twin Cays mangrove islands 
(16°49.4'’N, 88°05.8’W) are situated about 
3 km northwest of Carrie Bow Cay (Belize) 
on the southern extent of the extensive Be- 
lizean barrier reef complex (Fig. 1) (Rutzler 
& Macintyre 1982). The islands harbor a 
rich sponge fauna, with a fair number of 
species possibly new to science. From col- 
lecting and monitoring studies by two of us 
(K. Rutzler & K. Smith) during 1984-1989, 
it was determined that the sponge family 
Chalinidae Gray (Haplosclerida: Demo- 
spongiae) is represented by eight species, four 
of which are still undescribed. The goal of 
the present paper is to describe these four 
new species and to elucidate the taxonomic 
identity of the four species by comparison 
with type material. A key to the species is 
provided and based on characters of living 
and preserved specimens. One of the new 
species was never collected outside Belize. 
The other three have been found in the Flor- 
ida Keys; one also in Curacao, the Bahamas 
and Colombia; and one also in Guadeloupe. 
It seems therefore reasonable to designate 
paratypes from other localities than Twin 
Cays as well. The grouping of the species 
follows the classification of the Chalinidae 
as proposed by de Weerdt (1989). The re- 
newed use of the family name Chalinidae 
instead of Haliclonidae was justified by de 
Weerdt (1986). 


Materials and Methods 


Most of the material has been collected 
by K. Rutzler and K. Smith at Twin Cays 
during 1984-1986, 1988 and 1989, and by 
W. H. de Weerdt in December 1988. This 
material is housed in the collection of the 
National Museum of Natural History 
(NMNH) and catalogued under numbers of 
the United States National Museum 
(USNM). W. H. de Weerdt has had the op- 
portunity to collect sponges from several 
other Caribbean localities during cruises to 
the Lesser Antilles in March/April and June/ 
July 1989 on the R/V Seward Johnson, and 
during a field trip to the Florida Keys in 
July 1989. This material is incorporated in 
the sponge collections of NMNH and the 
Zoological Museum Amsterdam (ZMA), the 
Netherlands. A few specimens have also 
been collected by W. H. de Weerdt in Cu- 
racao in December 1986 and are part of the 
ZMaA collection. Type material has been ex- 
amined at the Peabody Museum of Natural 
History, Yale University (YPM), New Ha- 
ven, Connecticut, and at ZMA. The present 
descriptions are based on external morpho- 
logical characters and the architecture of the 
skeleton. To study skeleton architecture and 
spicules, hand-cut tangential sections of the 
ectosome and cross sections of the choano- 
some have been made. Spicule sizes are 
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Fig. 1. 


based on measurements of 25 fully-devel- 
oped spicules in each specimen. 


Systematic Descriptions 


Order Haplosclerida Topsent 
Family Chalinidae Gray 
Genus Haliclona Grant, 1835 


Species of the fistulosa Group 


Architectural plan (Fig. 2a, b).—Choano- 
somal skeleton a rather dense, subisotropic 
reticulation, usually intercepted by many 
choanosomal spaces. Ectosomal skeleton of 
the same structure as the choanosome; ec- 
tosome usually very loosely overlaying the 
choanosome from which it is separated by 
extensive subectosomal spaces. 


PROCEEDINGS OF THE BIOLOGICAL SOCIETY OF WASHINGTON 


Gator Creek 
Lair Channel 


Grouper The Lair 
Gardens... 


Riad Greek 
NY 


Map of Belize detailing study sites at Twin Cays. 


Haliclona mucifibrosa, new species 
Figs. 2a—c, 3b, 4a, b 


Type material. —Holotype, USNM 41517 
(Belize, Twin Cays, Sponge Haven, 0.2 m, 
26 Apr 1989, coll. K. Rutzler & K. Smith). 
Paratypes, USNM 41521 (=ZMA 7580) 
(Belize, Twin Cays, Sponge Haven, NE cor- 
ner, on oyster shells, 5 Jun 1984, coll. K. 
Rutzler & K. Smith); USNM 41762 (Flor- 
ida, Florida Keys, ca. 1 km NW of Menson 
Island, back reef flat, on sandy bottom, ca. 
1 m, 13 Jul 1989, coll. W. H. de Weerdt & 
S. Viada); ZMA POR. 6403 (Curacao, en- 
trance Fuikbaai, on sandy bottom, 3 m, 13 
Jan 1987, coll. W. H. de Weerdt & P. 
Hoetjes). Additional material, USNM 
41518 (Belize, Twin Cays, Batfish Point, on 
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100 um 


Fig. 2. Chalinidae of the fistulosa Group: a, Choanosomal skeleton; b, Ectosomal skeleton; c, Spicules of 


Haliclona mucifibrosa; d, Spicules of H. magnifica. 


mangrove roots and bank, 0-1 m, 28 Apr 
1986, coll. K. Smith & K. Ritzler); USNM 
41519 (Belize, Twin Cays, Grouper Gar- 
dens, 0.5 m, 19 Apr 1986, coll. K. Rutzler 
& K. Smith); USNM 41520 (Belize, Twin 
Cays, Sponge Haven, 21 Apr 1986, asso- 
ciated with Xestospongia wiedenmayeri van 
Soest, coll. K. Rutzler & K. Smith); Baha- 
mas, USNM 33572 (Bahamas, Andros Is- 
land, 30 m, 1982, coll. British Cave Diving 
Expedition); Florida, USNM 41761 (Flor- 
ida, Biscayne Bay, Jul 1948, coll. M. W. de 
Laubenfels; unpublished specimen, origi- 
nally identified by de Laubenfels as Hali- 
clona); USNM 41763 (Florida, Florida 
Keys, under the bridge between Ramrod Key 
and Little Torch Key, pillars and muddy 
bottom, 1-3 m, 11 Jul 1989, coll. W. H. de 
Weerdt & S. Viada); USNM 41764 (Florida, 
Florida Keys, unnamed mangrove island ca. 
400 m E of Big Torch Key, on mangrove 
roots, 12 Jul 1989, coll. W. H. de Weerdt 


& S. Viada); Colombia, USNM 41832 (Co- 
lombia, Bahia Portete, Guajira peninsula, 
0.5 m, on lower parts of Millepora on Tha- 
lassia, 27 Jul 1987, coll. S. Zea). 

Diagnosis. —Shape: Irregularly lumpy, 
massive base, typically about 10 cm in di- 
ameter, from which arise short (2-3 cm), 
truncate, rather thick-walled oscular chim- 
neys. Oscules to 1 cm in diameter. Lateral 
expansions (fistules) 10-15 cm or more. 

Color: Greyish purple to bluish gray in 
life (Fig. 3b). 

Surface: Smooth, but occasionally with 
tuberculate areas caused by short fistule-like 
projections. 

Consistency: Elastic compressible but 
easily torn; pronounced mucus strands ap- 
pear when fragments are torn apart. 

Choanosomal skeleton: Subisotropic, rig- 
id reticulation of high spicule density, spon- 
gin inconspicuous (Figs. 2a, 4a). 

Ectosomal skeleton: Tangential, sub-iso- 
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Fig. 3. Photomicrographs of live Haliclona specimens from Twin Cays mangroves: a, Haliclona magnifica, 
freshly dislocated from its peat substrate which is apparent at the upper left, x0.7; b, Haliclona mucifibrosa, 
x 0.9; c, Haliclona twincayensis, x0.8; d, Haliclona pseudomolitba, x0.8; e, Haliclona manglaris, x0.9; f, 
Haliclona curacaoensis, x0.9; g, Haliclona tubifera, x0.8; h, Haliclona implexiformis, x0.9 
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Fig. 4. Photomicrographs of holotype tissue sections from ail four new species of Haliclona; choanosome 
to the left (a, c, e, g), ectosome to the right (b, d, f, h): a, b, H. mucifibrosa; c, d, H. magnifica; e, f, H. twincayensis; 
g, h, H. pseudomolitba. (Scale on h applies to all photomicrographs.) 
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Table 1.—Spicule sizes, length x width (um), of four specimens of Haliclona mucifibrosa (ranges, means, 


standard deviations, n = 25). 


USNM 41517 214.6-237.1 
41521 
41762 

ZMA 6403 


tropic spicule-rich reticulation, similar to 
choanosomal network (Figs. 2b, 4b). 

Fistule architecture: Same as ectosome 
and choanosome, no special reinforcement. 

Spongin: Distinct, at the nodes of the 
spicules. 

Spicules: Oxeas, straight or slightly, even- 
ly curved, robust, with long and sharp points; 
occasionally the points are mucronate (Fig. 
2c). Length <x width (range of means for 
four specimens measured, Table 1): 180.5- 
237.1 X 6.4-11.7 wm. 

Ecology. —Habitats are mangrove roots, 
peat banks, shallow sandy bays, and reef 
caves. The species is abundant on lower in- 
tertidal peat banks of Cuda Cut, Twin Cays, 
where specimens can become fully air-ex- 
posed during low ebb tides. 

Distribution. —Belize, Curagao, Baha- 
mas, and Florida. 

Etymology. — This species was named for 
heavy mucus strands that develop when 
fragments are torn apart. 

Discussion. — Haliclona mucifibrosa is, to 
our knowledge, the only chalinid species of 
the fistulosa group that develops mucus 
strands. So far, this feature has only been 
observed in species of the aquaeducta group 
(de Weerdt 1989). Because of the mucus 
strands, but also because of the color and 
growth form, H. mucifibrosa may be con- 
fused with H. tubifera (George & Wilson). 
The latter species has smaller spicula (105— 
155 x 4.0-7.5 wm) and a very delicate, uni- 
spicular, isotropic ectosomal and choano- 
somal skeleton. H. tubifera also has a more 
delicate shape and a tendency to form long, 
thin proliferations. H. mucifibrosa differs 
from H. magnifica, described below, by the 


(£9.2)-250.6 x 9.3-11.7 (£1.0)}-13.7 


207.5—220.5 (£10.6)-237.5 x 7.0-10.7 (+2.2)}-14.0 
188.6-208.2 (+8.0)}-220.4 x 7.4— 9.1 (+0.5)-10.0 
148.5-180.5 (£14.0)}-204.2 x 4.9- 6.4 (£0.7} 7.2 


pronounced mucus strands and its much 
more robust oxeas. A third Caribbean spe- 
cies belonging to the fistulosa group is H. 
albifragilis Hechtel. This species stands out 
by its shape (thinly encrusting) and color 
(white) and occurs in cryptic habitats (under 
coral rubble). Haliclona albifragilis has not 
been found in Belize, but this may be due 
to its cryptic and apparently also rare oc- 
currence. Specimen USNM 41832 (Colom- 
bia) stands out by the large size of its oxeas 
(mean length x width = 254.2 x 14.0 um), 
but this feature seems to be common in 
sponges from certain areas of the Atlantic 
coast of Colombia (Zea 1987, and in litt.). 


Haliclona magnifica, new species 
Figs. 2a, b, d, 3a, 4c, d 


Type material. —Holotype, USNM 41500 
(Belize, Twin Cays, Hidden Creek, 1 m, 9 
May 1985, coll. K. Smith & K. Rutzler). 
Paratypes, USNM 41501 (Belize, Twin 
Cays, Batfish Point, 1 m, 19 Apr 1986, coll. 
K. Ritzler & K. Smith); USNM 41502 
(Florida, Florida Keys, unnamed mangrove 
island 400 m E of Big Torch Key, 13 Jul 
1989, coll. W. H. de Weerdt & S. Viada); 
ZMA POR. 7579 (same site as USNM 
41502, 12 Jul 1989, coll. W. H. de Weerdt 
& S. Viada). Additional material, USNM 
41514 (Belize, Twin Cays, Grouper Gar- 
dens, peat bank, 0.2 m, 7 Dec 1988, coll. 
W. H. de Weerdt); USNM 41522 (Belize, 
Twin Cays, Hidden Creek, 29 Jun 1984, 
coll. K. Smith & K. Riitzler). 

Diagnosis.—Shape: Irregularly massive 
base from which arise one to four thick- 
walled tubes, to 15 cm high and 5 cm thick. 
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Table 2.—Spicule sizes, length x width (um), of four specimens of Haliclona magnifica (ranges, means, standard 


deviations, n = 25). 


USNM 41500 189.6-206.9 (+8.8)-220.6 x 3.8-5.5 (+0.5)-5.9 
41501 181.2-198.5 (+9.6)}-215.8 x 4.6-5.2 (+0.3)-5.8 
41502 174.0-196.7 (£13.7)-220.4 x 5.1-6.0 (+0.5)-6.7 
ZMA 7579 171.7-194.6 (£11.9)}-218.1 x 4.9-5.6 (+0.6)-6.7 


Each tube tapers towards an oscular chim- 
ney and osculum of 1—2 cm diameter. Char- 
acteristically, the choanosome, still present 
in the basal parts of the tubes, disappears 
towards the osculum, so that the distal part 
of the tubes consists of the ectosomal skel- 
eton only. In addition, several smaller fis- 
tules, 2-5 cm thick and as much as 8 cm 
high, may arise at irregular distances from 
all parts of the sponges. 

Color: Pink, to dull pink and drab, with 
white oscular fistules (Fig. 3a). 

Surface: Smooth. 

Consistency: Slightly crisp, very fragile, 
compressible, but not elastic; mucuous when 
rubbed between fingers. 

Choanosomal skeleton: Regular, subiso- 
tropic reticulation dominated by spicules 
(Figs. 2a, 4c). 

Ectosomal skeleton: Indistinguishable 
from choanosomal skeleton but easily de- 
tached (Figs. 2b, 4d); in addition, the ec- 
tosomal skeleton is reinforced by longitu- 
dinal spicula tracts towards the distal 
portions of the tubes where the choanoso- 
mal skeleton is absent. 

Fistule architecture: Subisotropic, rein- 
forced by loosely organized longitudinal 
spicule tracts that consist of 4—6 spicules 
with overlapping points. 

Spongin: Scarce, confined to the nodes of 
the spicules. 

Spicules: Oxeas, slender, fusiform, slight- 
ly flexuous (Fig. 2d). Length x width (range 
of means for 6 specimens, including those 
of Table 2): 194.6-206.9 x 5.2-6.0 um. 

Ecology.—Typical habitats are peat un- 
dercuts and banks in mangrove channels. 
The basal mass of specimens is typically 


hugging depressions in the exposed peat sur- 
face, with only the whitish oscular chimneys 
protruding. The species has a remarkable 
tolerance to sudden changes of temperature 
and salinity that occur in the mangrove 
channels with changes of tidal flow. 

Distribution. —Belize, Florida, Puerto 
Rico. 

Etymology. —The species is named Hali- 
clona magnifica because of its magnificent 
color and shape. 

Discussion. —Haliclona magnifica is a 
very characteristic species, not only for its 
color and growth form, but also for its slen- 
der, flexuous spicula, and confusion with 
other local species is hardly possible. As far 
as Belizean chalinids are concerned, H. 
magnifica is most closely related to H. mu- 
cifibrosa (see above). It differs from this spe- 
cies by its color and shape, the lack of pro- 
nounced mucus strands, the much thinner 
oxeas and scarcer spongin. Haliclona mag- 
nifica stands out among other species of the 
fistulosa group by its slender flexuous spic- 
ula, which is a common feature in the ar- 
enata and rosea groups (cf., de Weerdt 1989). 
As far as North Atlantic species are con- 
cerned, the oxeas of the fistu/osa group are 
consistently robust, straight “‘needles.”’ Yet, 
by its subisotropic skeleton and extensive 
subectosomal spaces, H. magnifica clearly 
belongs to the fistulosa group. 


Species of the arenata Group 


Architectural plan (Fig. 5a, b).—Choano- 
somal skeleton a rather irregular reticula- 
tion with ill-defined paucispicular primary 
lines which are irregularly connected by uni- 
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Chalinidae of the arenata Group: a, Choanosomal skeleton; b, Ectosomal skeleton; c, Spicules of 


Haliclona twincayensis, d, Spicules of H. pseudomolitba; e, Spicules of H. manglaris; f, Spicules of H. cura- 


caoensis. 


spicular secondary lines. There is a vague 
tendency towards rounded meshes. Ecto- 
somal skeleton, if present, a discontinuous 
but coherent tangential reticulation of single 
spicules. The tendency to form rounded 
meshes is more pronounced in the ectosom- 
al skeleton than in the choanosomal skele- 
ton. Usually, the ectosomal membrane is 
clearly observable with closely-packed pores 
in the open spaces between the spicules. 
Spongin is always present at the nodes of 
the spicules, but never abundant. Oxeas fu- 
siform, slender, usually curved or flexuous. 
Microscleres sometimes present. 


Haliclona twincayensis, new species 
Figs. 3c, 4e, f, Sa—c 


Type material. — Holotype, USNM 41515 
(Belize, Twin Cays, Hidden Creek, 1.5 m, 


1 May 1989, coll. K. Smith & K. Rutzler). 
Paratypes, USNM 41289 (Belize, Twin 
Cays, Grouper Gardens, 0.5 m, 10 Jun 1983, 
coll. K. Rutzler); USNM 41516 (Belize, 
Twin Cays, Hidden Creek, 1.5 m, 1 May 
1989, coll. K. Smith & K. Rutzler); USNM 
41770 (Florida, Florida Keys, under the 
bridge between Ramrod Key and Little 
Torch Key, on piles, 1-3 m, 11 Jul 1989, 
col. W. H. de Weerdt & S. Viada); ZMA 
POR. 7582 (same data as USNM 41515); 
USNM 41771 (Guadeloupe, Grand Cul-de- 
Sac Marin, ca. 0.5 mi N of Petit Canal, E 
side Bay, 16°23.5'N, 61°30.60'W, piling off 
dock and old house, 0.2 m, 23 Jun 1989, 
coll. W. H. de Weerdt). 

Diagnosis. —Shape: Slender, solid, partly 
fused, erect whips or branches, 2-12 mm 
thick, 5-10 cm long, projecting without an 
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Table 3.—Spicule sizes, length x width (um), of six specimens of Haliclona twincayensis (ranges, means, 


standard deviations, n = 25). 


USNM 41515 146.2-155.4 (+£6.2}-165.9 x 4.2-4.6 (+0.3)-5.3 
41516 137.5-152.8 (£10.2}-167.5 x 3.7-4.9 (+£1.1)}-6.2 
41289 142.5-151.7 (£9.4}-162.5 x 3.5-4.4 (+0.5)-5.5 
41770 141.5-162.2 (+9.3)}-176.3 x 5.1-6.1 (+0.6}7.0 
41771 111.4-120.3 (+4.4}127.6 x 4.4-4.8 (+0.3)-5.8 
ZMA 7582 150.0-158.6 (+£5.2)}167.5 x 3.7-4.5 (+£0.5)-5.2 


apparent base directly perpendicular from 
the substratum (mangrove roots, peat banks, 
piles). Oscula inconspicuous, rare, ca. 1 mm, 
irregularly distributed along all sides of the 
branches. 

Color: Whitish gray to light tan in life, 
light tan in spirit (Fig. 3c). 

Surface: Strongly punctate, with pro- 
nounced longitudinal subectosomal spaces, 
which are roofed by tangential ectosomal 
spicules. 

Consistency: Rather firm, only slightly 
compressible, but fragile. 

Choanosomal skeleton: Paucispicular 
primary lines connected by unispicular sec- 
ondary lines, ill-defined and irregular (Figs 
4e, 5a); many spicules, including numerous 
developmental forms, are placed in confu- 
sion. 

Ectosomal skeleton: Unispicular, tangen- 
tial reticulation, irregular and discontinu- 
ous (Figs. 4f, 5b); with many open spaces 
between the spicules. 

Spongin: Scarce, confined to the nodes of 
the spicules. 

Spicules: Oxeas, slender, fusiform, slight- 
ly flexuous (Fig. 5c). Length <x width (range 
of means for six specimens measured, Table 
3): 120.3-162.2 <x 4.4-6.1 ym. 

Ecology. —Habitats are stilt roots of red 
mangrove, peat undercuts and bank, arti- 
ficial wood piling from just below tide level 
to 3 m depth. Fairly extreme and sudden 
temperature and salinity changes are tol- 
erated in mangrove channels during chang- 
ing tides. 

Distribution. —Belize, Florida, Guade- 
loupe. 

Etymology.—The species is named after 
its type locality, Twin Cays. 


Discussion. — Haliclona twincayensis is 
related to the Caribbean species H. caerulea 
(Hechtel), H. manglaris Alcolado and H. 
curacaoensis (van Soest). The latter two spe- 
cies occur also in Belize. H. caerulea is dis- 
tinct by its bluish gray color and the pos- 
session of sigmata. H. manglaris (see below) 
is thinly encrusting, bright turquoise green, 
and has much smaller oxeas (75-108 x 2- 
4 um) than H. twincayensis. H. curacaoensis 
is distinct by its shape (close-packed oscular 
mounds), sticky consistency, and smaller 
oxeas (93.5-135 x 2.3-5.7 um). 


Haliclona pseudomolitba, new species 
Figs. 3d, 4g, h, 5a, b, d 


Type material. — Holotype, USNM 41743 
(Belize, Twin Cays, Hidden Creek, 0.5 m, 
1 May 1989, coll. K. Smith & K. Rutzler). 
Paratypes, USNM 41503 (Belize, Twin 
Cays, Hidden Creek, | m, 10 Dec 1988, coll. 
W. H. de Weerdt); USNM 41797 (Marti- 
nique, Diamond Rock, 18 m, 3 Jul 1989): 
ZMA POR. 7595 (same data as USNM 
41503). Other material, USNM 41742 (Be- 
lize, Hidden Creek, 0.5 m, 1 May 1989, coll. 
K. Smith & K. Rutzler). 

Diagnosis. —Shape: Erect, finger-shaped, 
partly fused branches, to 15 cm high. Os- 
cules numerous, circular, flush with surface, 
2-3 mm regularly distributed along the 
branches. 

Color: Rich pink with yellowish cream 
tinges (Fig. 3d). 

Surface: Even, rather smooth. 

Consistency: Extremely soft, limp, highly 
compressible. 

Choanosomal skeleton: Paucispicular 
primaries, unispicular secondaries (Figs. 4g, 
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Table 4.—Spicule sizes, length x width (um), of four specimens of Haliclona pseudomolitba (ranges, means, 


standard deviations, m = 25). 


USNM 41503 107.0-115.3 
41742 110.0-115.7 
41743 110.0-125.1 
41797 111.4-124.5 


5a), with many spicules placed in confusion, 
commonly reinforced by loosely organized 
spicule tracts of 3 or more spicules. 

Ectosomal skeleton: Irregular, unispicu- 
lar tangential reticulation (Figs. 4h, 5b); no 
particular specialization. 

' Spongin: Scarce, confined to nodes of 
spicules. 

Spicules: Oxeas, fusiform, straight or 
evenly curved, occasionally the points are 
mucronate (Fig. 5d). Length <x width (range 
of means for four specimens measured, Ta- 
ble 4): 115.3-125.1 x 4.0-5.5 um. 

Ecology. —Habitats are stilt roots of red 
mangrove, peat undercuts and bank. Fairly 
extreme and sudden temperature and salin- 
ity changes are tolerated in mangrove chan- 
nels during changing tides. 

Distribution. — Belize, Martinique. 

Etymology. —The species is named for its 
similarity of habit with Acervochalina mo- 
litba. 

Discussion. —Haliclona pseudomolitba 
appears at first to be very similar to Acer- 
vochalina molitba (de Laubenfels, 1949). 
Both are pink, finger-like, soft and limp, but 
the skeletons are distinctly different, H. 
pseudomolitba lacking any semblance of a 
spongin fiber skeleton. We acknowledge the 
marked variation in spicule size and amount 
of spongin in Acervochalina species (cf., van 
Soest 1980; de Weerdt 1986, 1989), but the 
lack of any intermediate form between the 
spongin-dominated forms of A. molitba as 
found in Bermuda (and described from 
Bimini, Bahamas by de Laubenfels 1949, 
and from Bermuda by de Laubenfels 1950) 
and our spicule-dominated specimens from 


(+5.1)-126.1 x 3.6-4.5 (+0.5)}-5.6 
(+5.6)-125.0 x 3.8-4.3 (+0.3)-5.0 
(+5.5)-133.0 x 2.5-4.0 (+1.0)-5.0 
(+8.6)-142.0 x 4.4-5.5 (+0.8)-7.0 


Belize and Martinique prompted us to de- 
scribe the latter material as a new species. 
The skeleton of H. pseudomolitba is closest 
to H. twincayensis, H. manglaris, and H. 
curacaoensis because it has a rather irregular 
reticulation with many spicules in confu- 
sion. 


Haliclona manglaris Alcolado 
Fig. 3e, 5a, b, e 


Haliclona manglaris Alcolado, 1984:4, figs. 
1B, 2A. 


Material.—USNM 32960 (Belize, Twin 
Cays, Sponge Haven, associated with the 
tunicate Distaplia bermudensis, 25 Feb 1984, 
coll. I Goodbody); USNM 33581 (Belize, 
Twin Cays, Lair Channel, associated with 
Distaplia sp., 26 Feb 1985, coll. I. Good- 
body); USNM 41737 (Belize, Twin Cays, 
Grouper Gardens, 19 Apr 1986, coll. K. 
Rutzler & K. Smith); USNM 41752 (Belize, 
Twin Cays, The Lair, mangrove roots, | m, 
8 Dec 1988, coll. W. H. de Weerdt); USNM 
41757 (Belize, Twin Cays, Grouper Gar- 
dens, on mangrove roots, 0.3 m, 6 Dec 1988, 
coll. W. H. de Weerdt); USNM 41758 (Be- 
lize, Twin Cays, Hidden Creek, on man- 
grove roots, 0.5 m, 10 Dec 1988, coll. W. 
H. de Weerdt); USNM 41759 (Belize, Twin 
Cays, Grouper Gardens, on mangrove roots, 
0.5 m, 12 Dec 1988, coll. W. H. de Weerdt). 

Diagnosis. —Shape: Laterally spreading, 
thinly encrusting base (1-5 cm diameter) 
with low volcano- or chimney-shaped os- 
cular elevations, usually not higher than 1.5 
cm, and 2-5 mm thick. Oscular 0.5—2.5 mm 
in diameter. Commonly, thin (2-3 mm) sto- 
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lons branch off from the main body. Con- 
sistently occurring on mangrove roots. 

Color: Bright turquoise green, drab in 
spirit (Fig. 3e). 

Surface: Smooth, even, slightly punctate. 

Consistency: Very soft, mucuous when 
rubbed between fingers. 

Choanosomal skeleton: See architectural 
plan (Fig. Sa). 

Ectosomal skeleton: See architectural plan 
(Fig. 5b), but more regular with less pro- 
nounced open spaces. 

Spongin: Scarce, nodal. 

Spicules: Oxeas, slender, rather strongly 
curved, fusiform, with marked long, very 
thin points (Fig. 4e). Dimensions: 75-108 
x 2-4 um. 

Distribution. —Cuba (Alcolado 1984), 
Belize, Martinique, Florida, Grenadines, 
Grenada, Venezuela. 

Discussion. — Haliclona manglaris is rep- 
resented in a USNM collection by the 
schizotype (USNM 39225), which enabled 
us to confirm the identity of the species. Its 
name proves to be most appropriate be- 
cause the species has so far only been found 
on roots of red mangrove, Rhizophora man- 
gle. The species stands out by its bright tur- 
quoise green color. 


Haliclona curacaoensis (van Soest) 
Fig. 3f, 5a, b, f 


Reniera curacaoensis van Soest, 1980:12, 
pl. I fig. 4, text-fig. 3. 


Material.—USNM 41733 (Belize, Twin 
Cays, Hidden Creek, entrance to 30 m in- 
side, mangrove roots and mud bank, 0-0.5 
m, 28 Apr 1986, coll. K. Smith & K. Ritz- 
ler); USNM 41734 (Belize, Hidden Creek, 
Twin Cays, mangrove roots, 0-0.5 m, 29 
Jun 1984, coll. K. Smith & K. Riitzler); 
USNM 41735 (Belize, Twin Cays, Hidden 
Creek, mangrove roots, 9 May 1985, coll. 
K. Rutzler & K. Smith); USNM 41745 (Be- 
lize, Twin Cays, Grouper Gardens, 0.3 m, 
1 May 1989, coll. K. Rutzler & K. Smith); 
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USNM 41755 (Belize, Twin Cays, Hidden 
Creek, on mangrove root, 0.5 m, 10 Dec 
1988, coll. W. H. de Weerdt); USNM 41756 
(Belize, Twin Cays, Sponge Haven, on man- 
grove roots, 1 m, 8 Dec 1988, coll. W. H. 
de Weerdt); USNM 41760 (Belize, Twin 
Cays, Grouper Gardens, on mangrove roots, 
6 Dec 1988, coll. W. H. de Weerdt); USNM 
41768 (Belize, Twin Cays, Gator Creek, 30 
Jun 1984, coll. K. Smith & K. Riitzler). 

Diagnosis. —Shape: Rather close-packed, 
low oscular mounds, 2—3 cm thick at the 
basis, gradually diminishing in size towards 
the distal parts, 2-4 cm high; occasionally 
encrusting. Oscula about 3 mm in diameter. 

Color: Purple, greyish purple to blue gray 
in life, drab in spirit. (Fig. 3f). 

Surface: Smooth, but strongly punctate; 
commonly beset by calcareous (serpulid) 
worm tubes. 

Consistency: Soft, sticky to the touch, 
mucuous when rubbed. 

Choanosomal skeleton: See architectural 
plan (Fig. 5a), but with wavy paucispicular 
primary lines. 

Ectosomal skeleton: See architectural plan 
(Fig. 5b), but less coherent. 

Spongin: Very scarce, confined to the 
nodes of the spicules. 

Spicules: Oxeas, very slender, fusiform, 
with long, thin points (Fig. 5f). Dimensions: 
93.5-135.0 x 2.3-5.7 um. 

Distribution. —Curacao (van Soest 1980), 
Belize, Grenada, Florida, Martinique. 

Discussion. — The identity of our material 
with Haliclona curacaoensis could be firmly 
established through study of the holotype 
in the ZMA (POR. 3662). Van Soest (1980) 
did not mention the sticky surface, but oth- 
erwise his description fits very well with our 
specimens. Our records are the first since 
van Soest’s description of the species, which 
was based on specimens from Curagao. H. 
curacaoensis 1s distinguished from other 
Caribbean species with the same character- 
istic skeletal architecture by its compressed 
form, soft consistency, and grayish purple 
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Fig. 6. Chalinidae of the aquaeducta Group: a, Choanosomal skeleton; b, Ectosomal skeleton; c, Spicules of 


Haliclona tubifera; d, Spicules of H. implexiformis. 


color. The spicula are similar to those of H. 
manglaris but less strongly curved. 


Species of the aquaeducta Group 


Architectural plan (Fig. 6a, b).—Choano- 
somal skeleton a very regular, isotropic un- 
ispicular reticulation. Ectosomal skeleton, 
if present, of the same structure as the 
choanosomal skeleton. Spongin always 
present at the nodes of the spicules, but nev- 
er very abundant. Spicules of variable size 
and form; many species have strongyles or 
blunt pointed oxeas as megascleres. Mi- 
croscleres sometimes present. 


Haliclona tubifera (George & Wilson), 
new combination 
Figs. 3g, 6a—c 


Reniera tubifera George & Wilson, 1919: 
145; pl. LVII, fig. 12; pl. LVIII, fig. 15; 


pl. LIX, fig. 16; pl. LX VI, fig. 55a—c. Hal- 
iclona hogarthi Hechtel, 1965:20; pl. II, 
fig. 1; text-fig. 1. 


Material.—USNM 32383 (Belize, Glov- 
er’s Reef, SW fore reef, turtle grass, 10 m, 
Jul 1977, coll. J. Faulkner); USNM 34632 
(Belize, Twin Cays, 24 May 1985, coll. I. 
Goodbody); USNM 41729 (Belize, Twin 
Cays, main channel near dock, Rhizophora 
roots, 26 Apr 1986, coll. K. Rutzler & K. 
Smith); USNM 41730 (Belize, Twin Cays, 
Lair Channel near Lair, in undercuts, 11 
May 1985, coll. K. Smith & K. Rutzler); 
USNM 41731, USNM 41732 (same data as 
USNM 41729); USNM 41736 (Belize, Twin 
Cays, Hidden Creek, mangrove roots, 29 
Jun 1984, coll. K. Rutzler & K. Smith); 
USNM 41739, USNM 41740 (Belize, Twin 
Cays, Grouper Gardens, 0.2 m, 22 Apr 1989, 
coll. K. Rutzler & K. Smith); USNM 41744 
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(Belize, Twin Cays, Gator Creek, 0.3 m, 3 
May 1989, coll. K. Rutzler & K. Smith); 
USNM 41746 (Belize, Twin Cays, Grouper 
Gardens, mangrove roots, 0.4 m, 6 Dec 
1988, coll. W. H. de Weerdt); USNM 41750, 
USNM 41751 (Belize, Twin Cays, Sponge 
Haven, mangrove roots, 1 m, 8 Dec 1988, 
coll. W. H. de Weerdt); USNM 41754 (Be- 
lize, Twin Cays, Hidden Creek, mangrove 
roots, 0.5 m, 10 Dec 1988, coll. W. H. de 
Weerdt); USNM 41767 (Belize, Batfish 
Point, Twin Cays, 0-2 m, 20 Apr 1986, coll. 
K. Smith & K. Ritzler); USNM 41773 (Be- 
lize, Twin Cays, Hidden Creek, 0.2 m, 23 
Apr 1989, coll. K. Smith & K. Rutzler). 

Diagnosis. —Shape: Very variable; com- 
monly a thickly encrusting or cushion- 
shaped base with numerous volcano- or 
chimney-shaped oscular elevations and 
rope-like stolons. The chimneys may be very 
pronounced and reach a height of 5 cm or 
more. Size of the oscula is very variable, 
from 1 mm to over 10 mm. The sponges 
have a marked tendency to form laterally 
spreading masses of infinite size, leaving the 
substratum (e.g., mangrove roots), to which 
they are basically attached. Other speci- 
mens may remain small, thinly encrusting 
or delicately branched, with irregularly dis- 
tributed, small (1-2 mm), oscula which are 
flush with the surface or with slightly raised 
collars. In addition, long, thin, irregularly 
fused, rope-like stolons commonly branch 
off from the main body. These stolons may 
form large masses of 60 cm or more, es- 
pecially when the main body is of consid- 
erable size too, but also in smaller speci- 
mens there 1s a tendency towards the forming 
of these proliferations. 

Color: Bluish purple, purple, pink, pur- 
plish gray, whitish to cream in life, light tan 
in spirit (Fig. 3g). 

Surface: Smooth, slightly punctate. 

Consistency: Soft, elastic compressible, 
but fragile; mucuous when rubbed, mucus 
strands appear when sponge is squeezed or 
pulled apart. 

Choanosomal skeleton: See architectural 
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plan (Fig. 6a); skeleton commonly rein- 
forced by short, loosely organized spicule 
tracts of 3-6 spicules. 

Ectosomal skeleton: See architectural plan 
(Fig. 6b); the skeleton occasionally super- 
imposed on subectosomal tangentially ori- 
ented tracts of 8-10 spicules which have 
their points laying abreast. 

Spongin: Usually confined to the nodes 
of the spicules, but occasionally more abun- 
dant. 

Spicules: Oxeas, sharply pointed, hastate, 
commonly thinner in the middle than near 
the ends (Fig. 6c). Dimensions: 105-155 x 
4.0-7.5 um. 

Ecology. —Habitats include mangrove 
roots and peat banks, seagrass meadows, 
shallow sandy bays and fore reefs. Depth 
range from very shallow to ca. 10 m. 

Distribution. —North Carolina (George & 
Wilson 1919, as Reniera tubifera), Jamaica 
(Hechtel 1965, as Haliclona hogarthi), Be- 
lize, Curacao, Bonaire, Aruba, La Desirade, 
Florida (van Soest 1980, as H. hogarthi), 
South Carolina, Bahamas, Bermuda, Ni- 
geria, Venezuela, Colombia, Martinique, 
Antigua, Grenada. 

Discussion. — Haliclona hogarthi is here 
synonymized with Reniera tubifera on the 
basis of study of both the specimen of H. 
tubifera described by Wells et al. 1960 
(USNM 23610; no holotype designation by 
George & Wilson 1919) and the holotype 
of H. hogarthi(Y¥Y PM 5033). Ofall the purple 
chalinids occurring in Belize, H. tubifera is, 
in the living state, most easily confused with 
H. mucifibrosa, yet is otherwise most closely 
related to H. implexiformis (Hechtel). The 
color and form of H. tubifera and H. mu- 
cifibrosa are quite similar, but H. tubifera 
has generally a more delicate habit and con- 
sistency and the proliferations (although not 
always present) of H. tubifera seem to be 
consistently absent in H. mucifibrosa. Both 
species have mucus strands but they are 
much less pronounced in H. tubifera. The 
two species may, therefore, be difficult to 
separate in the field, but microscopic char- 
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acters distinguish them immediately. The 
most distinguishing feature is the delicate 
unispicular skeleton of H. tubifera, which is 
intermittently reinforced by short spicule 
tracts but lacks conspicuous choanosomal 
spaces. H. mucifibrosa, on the other hand, 
has a rather dense, subisotropic although 
regular, choanosomal skeleton with many 
choanosomal spaces. Furthermore, the 
spicula of H. tubifera are of much smaller 
size than those of H. mucifibrosa (150-220 
x 5.0-13.5 um). The latter species has been 
assigned to the fistulosa group (see above). 
Haliclona tubifera differs from H. implex- 
iformis by its more irregular form with pro- 
liferations, mucus strands, its bluish purple 
color, and the hastate shape of its oxeas 
(strongylote in H. implexiformis). 


Haliclona implexiformis (Hechtel) 
Figs. 3h, 6a, b, d 


Adocia implexiformis Hechtel, 1965:27, pl. 
II, fig. 2, text-fig. 2. For further synonymy 
see van Soest (1980). 


Material.—USNM 41523 (Belize, Twin 
Cays, Lair Channel, near Lair, undercuts, 
11 May 1985, coll. K. Rutzler & K. Smith); 
USNM 41524 (Belize, Twin Cays, Hidden 
Creek, entrance to 30 m inside, mangrove 
roots and mud bank, 0.0-0.5 m, 28 Apr 
1986, coll. K. Smith & K. Riitzler); USNM 
41525 (Belize, Twin Cays, Sponge Haven, 
mangrove roots, 0.5 m, 8 Dec 1988, coll. 
W. H. de Weerdt); USNM 41726 (Belize, 
Twin Cays, Hidden Creek, mangrove roots, 
0.5 m, 12 Dec 1988, coll. W. H. de Weerdt); 
USNM 41728 (Belize, Twin Cays, Grouper 
Gardens, 19 Apr 1986, coll. K. Ruitzler & 
K. Smith); USNM 41741 (Belize, Hidden 
Creek, Twin Cays, 1 May 1989, coll. K. 
Smith & K. Rutzler); USNM 41748 (Belize, 
Twin Cays, Grouper Gardens, on mangrove 
roots, 0.5 m, 7 Dec 1988, coll. W. H. de 
Weerdt); USNM 41749 (Belize, Twin Cays, 
Grouper Gardens, mangrove roots, 0.5 m, 
7 Dec 1988, coll. W. H. de Weerdt); USNM 
41753 (Belize, Twin Cays, The Lair, on 
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mangrove roots, | m, 8 Dec 1988, coll. W. 
H. de Weerdt). 

Diagnosis. —Shape: Thick (2—4 cm) cush- 
ions, with a well-defined, although some- 
what irregular outline. Oscula conspicuous, 
circular, rather large (6-10 mm), regularly 
distributed, usually flush with the surface, 
but also on slightly elevated mounds. 

Color: Pinkish violet in life, occasionally 
cream, light tan in spirit; pigment can be 
easily squeezed out, leaving tan skeleton be- 
hind (Fig. 3h). 

Surface: Usually even and smooth, rarely 
with tuberculate areas, rather strongly punc- 
tate. 

Consistency: Soft, compressible; no ob- 
vious mucus, only slippery exudate when 
squeezed. 

Choanosomal skeleton: See architectural 
plan (Fig. 6a). 

Ectosomal skeleton: See architectural plan 
(Fig. 6b); easily detachable. 

Spongin: Scarce but clearly visible, con- 
fined to the nodes of the spicules. 

Spicules: Oxeas, slightly, evenly curved, 
with blunt points (strongylote) (Fig. 6d). Di- 
mensions: 110-150 x 4.5-—7.5 um. 

Distribution. —Jamaica (Hechtel 1965), 
Belize, Curacao, Bonaire, Puerto Rico (van 
Soest 1980), Florida, Bahamas, St. Thomas, 
Dominican Republic, Guadeloupe, Marti- 
nique, Barbuda, Margarita. 

Discussion. —Haliclona implexiformis 
differs from H. tubifera by its violet-pink 
color, lack of mucus strands, the more reg- 
ular form, its lack of proliferating out- 
growths, and the form of its oxeas. The spe- 
cies has caused much confusion in the 
literature, and quite a few records under the 
names of Adocia (=Haliclona) neens (Top- 
sent) and Haliclona permollis (Bowerbank) 
(e.g., de Laubenfels 1936, Little 1963) are 
referable to H. implexiformis. Study of the 
holotype in the YPM (YPM 5034) has shown 
that this species is definitely not conspecific 
with H. neens nor with H. permollis. Hal- 
iclona neens is a valid northeastern Atlantic 
species (cf., de Weerdt & van Soest 1986); 
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H. permollis is a synonym of H. cinerea 


(Grant) (cf. de Weerdt 1986). 


la. 
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Key to the Species 


Sponges bright turquoise green. 
Soft, encrusting on mangrove 
roots, with low oscular mounds 
or chimneys or with small (1-2 
mm) oscula flush with the surface; 
choanosomal skeleton consisting 
of ill-defined paucispicular pri- 
mary lines, irregularly connected 
by unispicular secondary lines; 
ectosomal skeleton an irregular 
discontinuous, tangential, uni- 
spicular reticulation; spongin 
scarce; oxeas slender, rather 
strongly curved, with long points, 
TSNOS SAA fii eon obo oo 


ee Ree ae Be Haliclona manglaris 


Sponges brown, purple, pink, vi- 
olet, bluish gray, or of unknown 
color; choanosomal skeleton con- 
sisting of ill-defined paucispicular 
primary lines, irregularly con- 
nected by unispicular secondary 
lines, or more regular, unispicu- 
lar, isotropic or subisotropic; ec- 
tosomal skeleton an irregular dis- 
continuous, tangential unispicular 
reticulation or very regular, iso- 
tropic or subisotropic; spongin 
scarce Or more abundant; oxeas 
slender, fusiform, hastate, stron- 
gylote or robust needles ........ 
Sponges delicately pink with drab 
tinges, extremely soft and limp, 
immediately collapsing when re- 
moved from the water. Finger- 
shaped with partly fused branch- 
es, oscula flush, circular, regularly 
distributed at all sides of the 
branches; choanosomal skeleton 
a delicate, rather irregular retic- 
ulation with ill-defined primary 
and secondary lines; ectosomal 
skeleton an irregular discontinu- 


3a. 


4a. 


Sa. 


ous, tangential, unispicular retic- 
ulation; spongin scarce, confined 
to the nodes of the spicules; oxeas 
fusiform, 115-125 x 4-6 um .. 


Saey aT OEM cty coh alo tek H. pseudomolitba 


Sponge not pink, not limp, not 
collapsing outside water ........ 
Sponges sticky to the touch, even, 
although much less so, after pres- 
ervation in spirit. Bluish gray; 
habit of pronounced closely- 
packed oscular mounds without a 
laterally spreading encrusting 
base; choanosomal skeleton con- 
sisting of ill-defined, paucispicu- 
lar, primary lines, irregularly con- 
nected by unispicular secondary 
lines; ectosomal skeleton an ir- 
regular discontinuous, tangential, 
unispicular reticulation; spongin 
scarce; oxeas fusiform, 94-135 x 


226 HIM yi at H. curacaoensis 


Sponges not sticky to the touch, 
although mucus strands may be 
present when the sponge is torn 
APA Wee eats ee RNS coer 
Mucus strands clearly present 
when sponge is torn apart ...... 
No mucus strands, or not observ- 
able because the sponges are pre- 
SERVEGIE Siete t. EE re ae eo ee 
Sponges bluish purple, purplish 
brown or brown; forming a thick- 
ly encrusting base with volcano- 
or chimney-shaped oscular ele- 
vations, or thinly encrusting 
throughout, commonly with long, 
slender, irregularly fused ropy 
proliferations; skeleton of both the 
choanosome and ectosome a very 
delicate, unispicular, isotropic re- 
ticulation with low number of 
spicules, but intermittently rein- 
forced by short spicule tracts; 
spongin usually confined to the 
nodes of the spicules, sometimes 
more abundant; oxeas hastate, 
with sharp points, usually slightly 
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Ta. 


8a. 
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thinner in the center than near the 

ends, 105-155 xX 4-8 um 

Pgs UE ONO RIE TISO! SRG E Daa of et H. tubifera 
Sponges grayish purple or bluish 
gray; forming a thickly encrusting 
base with pronounced, truncate 
oscular chimneys, without ropy 
proliferations; skeleton a subiso- 
tropic, rather rigid reticulation 
with high spicule density, spongin 
distinctly present at the nodes of 
the spicules; oxeas robust needles, 

149-251 x 5-14 ym.......... 

CARS aOe EIN reins es. Sak AI H. mucifibrosa 
Choanosomal skeleton rather ir- 
regular, with ill-defined primary 
lines; ectosomal skeleton a rather 
irregular, discontinuous, unispic- 


ular, tangential reticulation ..... 7 
Choanosomal and ectosomal 
skeletons more regular, unispicu- 
lar, isotropic or subisotropic; ec- 
tosome easily detachable ....... 8 


Slender branches, directly pro- 
jecting from the substratum with- 
Out conspicuous oscula; color 
whitish to light brown; spongin 
scarce; oxeas slender, fusiform, 
slightly sinuous, 111-176 x 5-7 
pm H. twincayensis 
Thinly encrusting, with low os- 
cular chimneys or with small (1- 
2 mm) oscula flush with the sur- 
face; color bright turquoise-green; 
oxeas slender, rather strongly 
curved, fusiform, with long, thin 
points, 75-108 x 2-4 um ..... 

Aa 1a espa nied ek Ye ye H. maneglaris 
Skeleton very regular, isotropic, 
delicate, unispicular, with low 
spicule density 
Skeleton regular but subisotropic, 
with high spicule density, many 
choanosomal spaces .......... 
Oxeas hastate, sharp-pointed, 
slightly thinner in the middle than 
near the ends, 105-155 <x 4-8 um 

PR REINIES toe Dee mde ENS Cae H. tubifera 
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b. Sponge pinkish violet; thick cush- 
ions with conspicuous, rather 
large (6-10 mm), circular, regu- 
larly distributed oscula; soft; oxeas 
blunt-pointed or strongylote, 1 10— 
150 x 5-8 H. implexiformis 
Sponge pink, dull pink or drab, 
forming an irregularly massive 
base from which arise one to four 
thick-walled tubes and several 
smaller fistules; slightly crisp, very 
fragile; oscular tubes and fistules 
reinforced by spicule tracts, es- 
pecially towards the distal ends; 
oxeas flexuous, slender, 172-221 
KGET Gu Crees H. magnifica 
b. No tubular structures; oxeas ro- 
bust needles, straight or slightly, 
evenly curved, 149-215 x 5-14 
pm H. mucifibrosa 


Ce ee 
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Discussion 


The Twin Cays mangrove islands in Be- 
lize harbor a very rich chalinid sponge fau- 
na, as compared to mangrove communities 
in other Caribbean localities. Only the Flor- 
ida Keys are found to have a comparably 
high chalinid species diversity. These two 
localities are not only comparable in the 
composition of Chalinidae species but also 
in the apparent absence of species that we 
found common in similar habitats else- 
where in the Caribbean region. An example 
is Haliclona caerulea (Hechtel), which oc- 
curs in great abundance in Curacao, Bon- 
aire, the Lesser Antilles and the Bahamas, 
but is absent from the Belizean and Florida 
Key mangroves. 
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NOMENCLATURE 
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01-938 9387 


Applications published in the Bulletin of Zoological Nomenclature 


The following applications were published on 28 September 1990 in Vol. 47, Part 
3 of the Bulletin of Zoological Nomenclature. Comment or advice on these appli- 
cations is invited for publication in the Bulletin and should be sent to the Executive 
Secretary, I.C.Z.N., % The Natural History Museum, Cromwell Road, London SW7 
SBD. 


Case No. 


2734 Thalassochernes Beier, 1940 (Arachnida, Pseudoscorpionida): proposed des- 
ignation of Chelifer taierensis With, 1907 as the type species. 


2728 Artemia franciscana Kellogg, 1906 (Crustacea, Branchiopoda): proposed con- 
servation of the specific name. 


2720 Dalla Mabille, 1904 (Insecta, Lepidoptera): proposed conservation. 


2712 Calliphora vicina Robineau-Desvoidy, 1830 (Insecta, Diptera): proposed 
conservation of the specific name. 


2722 Rivulus marmoratus Poey, 1880 (Osteichthyes, Cyprinodontiformes): pro- 
posed conservation of the specific name. 


2727 Coccyzus euleri Cabanis, 1873 (Aves, Cuculiformes): proposed conservation 
of the specific name. 


2723 Phororhacos Ameghino, 1889 (Aves, Gruiformes): proposed conservation. 
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Opinions published in the Bulletin of Zoological Nomenclature 


The following Opinions were published on 28 September 1990 in Vol. 47, Part 
3 of the Bulletin of Zoological Nomenclature. 


Opinion No. 


1608 Marssonopora Lang, 1914 (Bryozoa, Cheilostomata): Membranipora densi- 
spina Levinsen, 1925 designated as the type species. 

1609 Drepanites Mojsisovics, 1893 and Hyphoplites Spath, 1922 (Mollusca, Am- 
monoidea): conserved. 

1610 Valanginites Sayn in Kilian, 1910 (Mollusca, Ammonoidea): authorship of 
the genus confirmed, and Ammonites nucleus Roemer, 1841 con- 
firmed as the type species. 

1611 Heliophanus kochii Simon, 1868 (Arachnida, Araneae): specific name con- 
served. 

1612 Attus penicillatus Simon, 1875 (currently Sitticus penicillatus; Arachnida, 
Araneae): specific name conserved. 

1613 Lucicutia Giesbrecht in Giesbrecht & Schmeil, 1898: conserved, and Pseud- 
augaptilus longiremis Sars, 1907: specific name conserved (both 
Crustacea, Copepoda). 

1614 Trapezia Latreille, 1828 (Crustacea, Decapoda): conserved. 

1615 TRAPEZIIDAE Miers, 1886 (Crustacea, Decapoda) and TRAPEZIIDAE Lamy, 1920 
(Mollusca, Bivalvia): homonymy removed 

1616 Ptochus Sch6nherr, 1826 (Insecta, Coleoptera): Ptochus porcellus Boheman 
in Schonherr, 1834 confirmed as the type species. 

1617 Rosema Walker, 1855 (Insecta, Lepidoptera): given precedence over Zelica 
Hubner, [1825] and Rhogalia Hiibner, [1825]. 

1618 Protocalliphora Hough, 1899 (Insecta, Diptera) and its type species Musca 
azurea Fallén, 1817: usage conserved by the designation of a re- 
placement lectotype. 

1619 Euribia jaceana Hering, 1935 (currently Urophora jaceana; Insecta Diptera): 
specific name given precedence over Euribia conyzae Hering, 1933. 

1620 Monograptus exiguus (Graptolithina): accepted usage conserved by citation 
of Lapworth (1876) as author. 

1621 Osteoglossum Cuvier, 1829 (Osteichthyes, Osteoglossiformes): Osteoglossum 
bicirrhosum Cuvier, 1829 designated as the type species. 
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NEW RECORDS OF STYLASTERIDAE 
(HYDROZOA: HYDROIDA) FROM THE 
GALAPAGOS AND COCOS ISLANDS 


Stephen D. Cairns 


Abstract. — Based on the collections of the Johnson-Sea-Link I submersible, 
new records of 14 stylasterid species are reported from the Galapagos Islands, 
including one new species: Lepidopora concatenata. Five stylasterid species are 
reported from Cocos Island, including two new species: Pliobothrus fistulosus 
and Stylaster cocosensis. These are the first records of stylasterids from Cocos 
Island, three of the five species also shared with the Galapagos Islands. These 
specimens are also the first records of the genera Lepidopora and Pliobothrus 
in the eastern Pacific, from the Galapagos and Cocos Islands, respectively. Both 
the Galapagan and Cocos Island stylasterid faunae are considered to be derived 
from the western Pacific, having no affinity with the shelf and slope fauna of 
the American continents in the eastern Pacific. 


A rich fauna of fourteen stylasterid spe- 
cies, all endemic to the Galapagos Islands 
and all based on only six Albatross stations 
made at the turn of the century, was re- 
viewed by Cairns (1986b). Therefore, it was 
anticipated that a more intensive collecting 
effort (27 stations in the Galapagos and 8 
off Cocos Island) using more efficient and 
selective collecting methods (a manned sub- 
mersible) would certainly yield many more 
species. Although stylasterids were sighted 
on every submersible dive and collected at 
21 of the 27 sites in the Galapagos, in which 
all 14 previously collected species were rep- 
resented, only one specimen of one new spe- 
cies was collected. This surprising result 
might be explained by assuming that all of 
the Galapagan stylasterid species are uni- 
formly and abundantly distributed through- 
out the archipelago, such that even a cursory 
sampling would have a high probability of 
collecting most of the resident species. This 
hypothesis would explain both the paucity 
of new species and the re-collection of all 
previously known species. 

The history of our knowledge of the Ga- 
lapagos stylasterid fauna was given by Cairns 


(1986b) and is not repeated here. One of the 
species previously reported, Stenohelia ro- 
busta Boschma, 1964a, is herein synony- 
mized with Stenohelia concinna Boschma, 
1964a, and one new species is described, 
which maintains the number of species 
known from the Galapagos at 14. The ad- 
ditional specimens collected by the John- 
son-Sea-Link I, however, did: allow an ex- 
tension of the geographic, bathymetric, and 
temperature ranges of all species; provide 
information on the range of variation of 
various morphological characters; and es- 
tablish maximum colony sizes for half of 
the species. 

Stylasterids were also abundant off Cocos 
Island, being collected from four of the eight 
stations. Since no stylasterids had previ- 
ously been reported from Cocos Island, the 
five species reported herein are all new rec- 
ords for this island, including two new spe- 
cles. 

Material and methods. — The new records 
on which this report is based originated pri- 
marily from collections of the R/V Seward 
Johnson and Johnson-Sea-Link I submers- 
ible expedition to the Galapagos and Cocos 
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Table 1.—List of Johnson-Sea-Link I (JSL) stations at which stylasterids were collected (Fig. 32). 


Bottom temperature 
CC) 


Station Latitude Longitude (°W) Depth (m) Date 

1911 0°32.7'S 90°07.0' 426-462 12 Nov 1986 8.3-10.3 
1912 0°21.9'S 90°15.7' 713-806 14 Nov 1986 5.9-6.7 
1913 1°32.7'S 90°25.8' 84-227 14 Nov 1986 13.5-14.5 
1914 1°17.3'S 90°17.4' 166-172 15 Nov 1986 14.3-14.4 
1915 1°17.2'S 89°48.7' 650-652 15 Nov 1986 7.4-10.8 
1916 1°18.7'S 89°48.8' 545-562 16 Nov 1986 7.3-10.8 
1920 1°46.6'S 89°30.8’ 64-104 17 Nov 1986 

1921 0°17.0'N 89°59.8' 680-720 18 Nov 1986 6.0-6.7 
1922 0°23.7'N 90°26.3’ 475-578 19 Nov 1986 7.3-8.9 
1923 0°23.7'N 90°32.3' 348-384 19 Nov 1986 9.9-10.0 
1924 0°03.9'N 90°19.2' 373-430 20 Nov 1986 

1925 0°14.9'S 90°32.5' 415-447 20 Nov 1986 8.9-9.3 
1927 0°10.5’S 90°53.3’ 708-784 21 Nov 1986 5.6-6.5 
1928 0°15.2'S 91°06.9’ 720-813 22 Nov 1986 5.0-7.5 
1929 0°14.7'N 91°36.5' 806 23 Nov 1986 5.7-9.3 
1931 0°10.3’S 91°24.7' 441-525 24 Nov 1986 7.9-8.0 
1932 0°15.1’S MATS! 313-315 24 Nov 1986 10.4—12.2 
1933 0°17.1'S 91°40.2' 663-788 25 Nov 1986 6.0-7.0 
1935 0°15.2'S 91°27.9’ 252-308 25 Nov 1986 7.89.0 
1936 0°40.7’S 91°24.0’ 182-224 26 Nov 1986 12.5-14.4 
1937 0°59.8’S MEAT I 315-316 27 Nov 1986 11.2-12.6 
1940 5°34.6’N 87°04.3’ 546-631 1 Dec 1986 9.0 
1942 5°34.6'N 87°04. 3’ 606-628 2 Dec 1986 6.7-7.1 
1943 5°26.1'N 87°08.0' 303-333 2 Dec 1986 11.9 
1944 5°28.1'N 87°08.0' 293-576 3 Dec 1986 7.7-8.3 


The following abbreviations are used in 
the text: 


CDRS Charles Darwin Research Station, 
Santa Cruz, Galapagos 


Islands in November and December of 1986. 
Stylasterids were collected at 25 of the 35 
submersible sites (Table 1). The use of a 
manned research submersible allowed se- 
lective collection of deep-water inverte- 


brates and in situ observation and photog- ee pate EIN ON (Es 
fap bya of lane coud) eau dans auenly JSL EHO cea I, a 4-man re- 
recommended for the collection of deep- se ene Ri EI fatee alte tins 
water benthic invertebrates in areas of rug- Harbor Branch Occancemonene 
Wea eee the terms used in the de- SuIDRUIOM Ie. Mout Hitoiee, Merc 

USNM Collections of the United States 


scriptions are reviewed and illustrated by 
Cairns (1983b, 1986a). Synonymies are not 
always complete; where they are not, they 


National Museum (now housed at 
the National Museum of Natural 
History), Smithsonian Institution, 


include a reference to a complete synonymy. 
All type and most nontype specimens are 
deposited at the USNM; a synoptic collec- 
tion is also deposited at the Charles Darwin 
Research Station. The scanning electron 
photomicrographs were done by the author 
on a Cambridge Stereo Scan 100. 


Washington, D.C. 


Zoogeography. — Cairns (1986b) reported 
that all 14 stylasterid species known from 
the Galapagos were endemic. Furthermore, 
he stated that, at the generic level, the af- 
finities of the Galapagos stylasterids were 
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with the western Pacific and less so with the 
western Atlantic, not at all with the eastern 
Pacific. The deep-water Equatorial Under- 
current was suggested as a possible dispersal 
mechanism for larvae. The collections of 
the Johnson-Sea-Link I expedition rein- 
force this interpretation. At the species lev- 
el, three Galapagan species are now known 
from Cocos Island and one, Crypthelia cy- 
mas, is known from off New Zealand (Cairns 
1991c). This observation, along with the 
discovery of Lepidopora in the Galapagos 
(a widespread genus but not known else- 
where in the eastern Pacific) reinforces the 
hypothesis of a western Pacific origin of the 
Galapagan stylasterid fauna. 

Five stylasterid species are known from 
off Cocos Island, belonging to three genera: 
Pliobothrus fistulosus, Errina macrogastra, 
Stylaster marenzelleri, S. galapagensis, and 
S. cocosensis. At the species level, two of 
the five are known only from Cocos Island, 
the remaining three also occurring in the 
Galapagos Islands. All three genera have 
widespread distributions but do not occur 
in the eastern Pacific. Thus, although based 
on relatively few specimens, it would appear 
that the Cocos Island fauna is also primarily 
influenced from the western, not eastern, 
Pacific. This is contrary to the indication of 
Briggs (1974), based on shallow-water in- 
vertebrates and shore fish, and Cairns 
(199 1a), based on ahermatypic Scleractinia, 
who both considered Cocos Island as an 
extension of the Panamanian Province. But 
it must be remembered that the Cocos sty- 
lasterid fauna is a predominantly deep water 
one (e.g., 300-800 m) and therefore prob- 
ably not influenced by the shallow water 
currents from the Panamanian mainland. 


New Records 
Family Stylasteridae Gray, 1847 
Lepidopora concatenata, new species 
Figs. 1-7 


Records. —Holotype: JSL-1921, 0°17’N, 
89°59.8'W (southwest of Genovesa, Gala- 
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pagos Islands), 680-720 m, 1 colony and 
SEM stub 698, USNM 84697. 

Description. —Colony uniplanar and rel- 
atively small, the holotype 20.4 mm tall and 
30.2 mm broad, with a basal branch di- 
ameter of 3.2 mm. Branching sparse, di- 
chotomous, and equal, resulting in a fairly 
symmetrical branching pattern. Branches 
circular in cross section, terminating in tips 
about 1.8 mm in diameter; no branch anas- 
tomosis. Coenosteum white and reticulate- 
imbricate in texture. Coenosteal strips broad 
but variable in width, ranging from 0.11 to 
0.20 mm across and separated by a series 
of quite broad (about 66 wu wide), elliptical 
to elongate coenosteal pores and shallow 
grooves. Platelet structure poorly defined 
(Fig. 6), the platelets being only 18-35 uw 
wide. 

Gastropores uniformly distributed on 
branch surfaces, circular in shape (0.31-0.33 
mm in diameter), and flush with coenosteal 
surface (no gastropore lips). Gastropore 
tubes cylindrical and deep, each bearing a 
diffuse ring palisade composed of blunt, cy- 
lindrical elements up to 45 pu tall and 17 u 
in diameter. Because only one specimen was 
available for study, a fragment was not sac- 
rificed to examine and figure a gastrostyle; 
however, from gross external examination, 
gastrostyles appear to be elongate and slen- 
der, probably with a relatively high H:W 
ratio. Dactylopores arranged along sinuous, 
longitudinal or oblique ridges that occa- 
sionally anastomose into a reticulate pattern 
(Figs. 2, 5). Dactylopores circular to ellip- 
tical in shape: circular dactylopores about 
85 uw in diameter, elliptical ones up to 118 
u in greater diameter. Ridges on which dac- 
tylopores occur quite tall (up to 0.5 mm) 
and thin (25-30 u wide), dactylopore centers 
spaced every 0.5—0.8 mm along ridge. Dac- 
tylopores are the most prominent sections 
of a ridge, the ridge connecting adjacent 
pores sometimes slightly lower in height. 

Colony sexually immature and therefore 
sex and characteristics of ampullae un- 
known. 
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Figs. 1-4. Lepidopora concatenata, holotype, USNM 84697: 1, Holotype colony, x 2.3; 2, Branch tip illus- 
trating tall dactylopore ridges and one gastropore, x25.5, stereo pair; 3, 4, Elongate ridges concatenating 
(linking) dactylopores, x56, x 62, respectively. 
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Figs. 5-7. Lepidopora concatenata, holotype, USNM 84697: 5, Branch segment illustrating two gastropores 
and ridges linking dactylopores, x21, stereo pair; 6, Weakly imbricate coenosteal texture, x 180; 7, Branch cross 
section revealing porous central core, two gastropores in cross section, and tall coenosteal ridges peripherally, 
x 38. 
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Discussion. — Among the 25 valid species 
of Lepidopora (see Cairns 1991c), L. con- 
catenata is most similar to L. acrolophos 
Cairns, 1983a, known only from the Scotia 
Ridge west of South Georgia (659-686 m). 
Both species have: similarly sized and 
shaped coralla and branching pattern; linked 
dactylopores; same sized gastro- and dac- 
tylopores; and the same bathymetric range. 
Lepidopora acrolophos, however, differs in 
having a very different coenosteal texture 
(reticulate-papillose), small abcauline gas- 
tropore lips, dactylopores that are some- 
times not linked by ridges, and in lacking 

Ting palisades. 

Although less similar to L. concatenata, 
L. polystichopora Cairns, 1985 (north of New 
Zealand, 197-710 m) also sometimes has 
linked dactylopores as well as having equal 
branching and primarily imbricate coenos- 
teal texture. But L. polystichopora differs in 
having its dactylopores arranged in four to 
seven discrete, longitudinal rows, the ridges 
uniting the dactylopores being quite low 
(about 0.12 mm); having small, abcauline 
gastropore lips; and in lacking ring pali- 
sades. 

In addition to L. concatenata, only one 
other species of Lepidopora has ring pali- 
sades: L. glabra (Pourtalés, 1867), known 
only from the Straits of Florida at 267-1170 
m (see Cairns 1986a). L. glabra, however, 
shares few other characters, differing in: 
coenosteal texture; arrangement of gastro- 
and dactylopores; having unlinked dactylo- 
pores; and in having quite large abcauline 
gastropore lips. The character of tall, slender 
ridges that consistently link its dactylopores 
is unique to L. concatenata. 

Etymology. —The species name concate- 
nata (Latin for “‘linked together’’) refers to 
the dactylopores of this species, which are 
linked together by tall, thin ridges. 

Distribution. —Species known only from 
type locality. Lepidopora is a wide ranging 
genus known from throughout the Atlantic, 
Subantarctic, and South Pacific (New Zea- 
land region) from depths of 60-1874 m 
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(Cairns 1991b); thus, this is the first record 
of the genus for the eastern Pacific. 


Pliobothrus fistulosus, new species 
Figs. 8-14 


Records. — Holotype: JSL-1940, 5°34.6'N, 
87°04.2'W (north coast of Cocos Island), 
546-631 m, 9°C, 1 colony (ex SEM stub 
699), USNM 84696. 

Description.—Colony probably unipla- 
nar, the only known specimen (the holo- 
type) a colony fragment 11.0 mm tall and 
10.5 mm broad, consisting of 3 terminal 
branches. Branching dichotomous and ap- 
parently equal; branches circular to slightly 
elliptical in cross section, having blunt to 
slightly clavate tips 1.8—2.2 mm in diame- 
ter. Coenosteum white and linear-imbricate 
in texture. Coenosteal strips quite thin (21— 
45 u wide), bordered by deep, elongate slits 
that are often equal to or wider than strip 
width (e.g., up to 55 uw wide). Slits traversed 
by narrow (20—23 u wide) coenosteal bridges 
(Fig. 10). Platelets very poorly defined but 
present in a unilinear series on each strip. 

Gastropores uniformly distributed on all 
branch surfaces, circular in shape (0.37-0.39 
mm in diameter), and flush with coenosteal 
surface. Gastropore tubes cylindrical with a 
slightly enlarged lower section, and bent 
about 90°, the lower section running parallel 
to branch axis. Total length of gastropore 
tube 0.9-1.0 mm. No ring palisades or ta- 
bulae present. Dactylopores also uniformly 
distributed on branch surfaces and circular 
in shape: 86-93 u in diameter. Dactylopores 
elevated on cylindrical mounds as high as 
0.2 mm, the thin walls of the mound 15- 
20 u thick, resulting in a dactylopore mound 
diameter of 0.12—0.13 mm. 

‘Sex of holotype probably female. Am- 
pullae internal, 0.3—0.4 mm in diameter, and 
communicate to coenosteal surface through 
an inconspicuous, spongy efferent pore about 
0.10 mm in diameter. 

Discussion. —Four Recent species of 
Pliobothrus are known: P. tubulatus (Pour- 
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Figs. 8-12. Pliobothrus fistulosus, holotype, USNM 84696: 8, Holotype colony, x7.0; 9, Branch segment 
illustrating one gastropore and two smaller dactylopores, x 44; 10, Porous coenosteal texture with irregularly- 
shaped efferent pore in center, x92, stereo pair; 11, Porous coenosteal texture (dactylopore in upper right), 
x 110; 12, Enlargement of coenosteal texture, x 170. 
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ampulla (left center), x 20.5, stereo pair; 14, Longitudinal section of a gastropore tube (above) and internal 
ampulla (below), x46, stereo pair. 
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talés, 1867) (Antilles, 419-718 m); P. sym- 
metricus Pourtalés, 1868 (North Atlantic, 
80-1600 m); P. spinosus (Hickson & En- 
gland, 1905) (Indonesia, 1089 m); and P. 
echinatus Cairns, 1986a (Lesser Antilles, 
164-708 m). Pliobothrus fistulosus differs 
from all of these species in having extremely 
narrow coenosteal strips and much smaller 
ampullae. Its dactylopore mounds are about 
the same height as those of P. symmetricus 
(0.2 mm), but considerably shorter than 
those of P. spinosus (1.2 mm), P. tubulatus 
(0.8 mm), and P. echinatus (0.4 mm). It is 
further differentiated from P. symmetricus 
by having less robust branches. 

Etymology. —The species name fistulosus 
(Latin for “forming a pipe,” “hollow,” or 
‘‘porous’’?) could be interpreted in any of 
three ways: forming a pipe, alluding to its 
long axial gastro- and dactylopores, which 
give the branch a very porous cross section; 
hollow, referring to the numerous axial gas- 
tro- and dactylopores and the numerous 
rather large coenosteal pores that penetrate 
the coenosteum; and “‘porous,” as a general 
designation for the highly permeable nature 
of the coenosteum. 

Distribution. —Known only from the type 
locality. Species of Pliobothrus are known 
from the North Atlantic and Indonesian re- 
gion from depths of 80-1600 m (Cairns 
1991b); therefore, this is the first record of 
the genus from the eastern Pacific. 


Lepidotheca macropora Cairns, 1986 
Fig. 15 


Lepidotheca macropora Cairns, 1986b:4—-6, 
figs. LA—G, 2A-C. 


New records.—JSL Stations 1914, 16 col- 
onies, USNM 84698; 1924, 3 colonies, 
USNM 84699; 1929, 5 colonies and 
branches, USNM 84700; 1932, 3 colonies 
and branches, USNM 84701; 1933, 1 
branch, USNM 84702; 1937, 1 colony, 
USNM 84703. 

Discussion. — Previously known from only 
two localities in the Galapagos, 29 addi- 
tional colonies of L. macropora are herein 
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reported from six more localities, extending 
its range into the western islands of the Ga- 
lapagos. Considerably larger specimens were 
collected during the JSL expedition, the 
largest (JSL-1914) a uniplanar colony 7.7 
cm tall and 9.1 cm broad, with a basal branch 
diameter of 7.5 mm (Fig. 15). The tissue is 
a characteristic light brown; the corallum is 
white. Branches are elliptical to flattened in 
cross section; the distal, small-diameter 
branches being flattened in the plane of the 
colony. Although abcauline dactylopore 
spines are clearly present on most branches, 
dactylopore spines are often quite small and 
low, and have very short, obscure dactylo- 
tomes, thus sometimes superficially resem- 
bling species of Lepidopora. 

Distribution. —Widespread throughout 
Galapagos, including off: Fernandina, Isa- 
bela, south of Marchena, northeast of Santa 
Cruz, Espanola, and Floreana; 166-806 m; 
5.7°-14.4°C. 


Distichopora laevigranulosa Cairns, 1986 
Fig. 16 


Distichopora laevigranulosa Cairns, 1986b: 
6-8, figs. 3A—I. 


New records.—JSL Stations 1911, 1 fe- 
male colony, USNM 84704; 1914, 2 female 
colonies, USNM 84705; 1916, 1 female col- 
ony, USNM 84706; 1929, 2 female colo- 
nies, USNM 84707. 

Discussion. — Distichopora laevigranulosa 
was previously known from only one branch 
fragment (the holotype); six additional spec- 
imens from four more localities are record- 
ed herein. The largest, and complete, colony 
is 31.0 mm tall and 3.95 mm broad, with 
a basal branch diameter of 5.2 x 6.2 mm 
(JS'L-1929). It has equal, sparse branching, 
resulting in only 10 branch tips (Fig. 16). 
Tissue light brown; corallum white. The 
holotype has several gastropores on its an- 
terior face; however, the colony from JSL- 
1916 has numerous gastropores on its an- 
terior face in addition to those constituting 
the lateral edge pore row. Another point of 
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Figs. 15-18. 
JSL-1929, USNM 84707, female colony, x 1.2; 17, Stylaster marenzelleri, JSL-1923, USNM 84730, male 
colony, <x0.8; 18, Stylaster cocosensis, holotype, USNM 84734, x 1.3. 


variation is that one of the dactylopore rows 
of the specimen from JSL-1911 has almost 
completely degenerated, the opposite row 
appearing to be the only functional dactylo- 
pores. The holotype, as well as all six spec- 
imens reported here, are mature female col- 
onies, thus male ampullae remain un- 
known. 


15, Lepidotheca macropora, JSL-1914, USNM 84698, x0.81; 16, Distichopora laevigranulosa, 


Distribution. —Off Roca Redonda, Santa 
Cruz, Espanola, and Floreana; 166-806 m; 
5.7°-14.4°C. Species of Distichopora are 
common in the Indo-West Pacific (Bosch- 
ma 1959) and western Atlantic (Cairns 
1983a), but are conspicuously absent from 
the Antarctic-Subantarctic region and east- 
ern Atlantic. Distichopora laevigranulosa is 
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the only record of the genus from the eastern 
Pacific. 


Errina macrogastra Marenzeller, 1904 


Errina macrogastra Marenzeller, 1904:81- 
83, pl. 2, fig. 1, pl. 3, fig. 1.—Cairns, 1986b: 
8-9, figs. 4A—G, 5A—C (synonymy). 


New records.—JSL Stations 1916, 2 fe- 
male, 4 male, and | immature colonies, 
USNM 84708; 1942, 1 male and 1 imma- 
ture colonies, USNM 84709. 

Discussion. — Previously known from be- 
tween Espanola and San Cristobal (Cairns 
1986b), E. macrogastra is herein reported 
from two additional stations: one also from 
near Espanola, the other north of Cocos Is- 
land. The Galapagan specimen is typical of 
previously collected specimens, but the Co- 
cos Island specimens are more delicate in 
construction, having elongate, slender 
branch tips as small as 0.5 mm in diameter. 

Distribution. —Off San Cristobal and Es- 
panola, Galapagos; north of Cocos Island; 
545-704 m; 6.2°-10.8°C. 


Stylaster divergens Marenzeller, 1904 


Stylaster divergens Marenzeller, 1904:83-86, 
pl. 2, fig. 3, pl. 3, fig. 2.—Cairns, 1986b: 
11-14, figs. 6A-—G, 7A—C (synonymy). 


New records.—JSL Stations 1914, 4 col- 
onies, USNM 84721; 1920, 4 colonies, 
USNM 84722; 1936, 1 female colony, 
USNM 84723; off Daphne Minor, 55 m, 
coll. Hydes and Summerhays, June 1974, 1 
male colony, USNM 84724. 

Discussion.—Colonies from four addi- 
tional Galapagos localities are reported 
herein, including one large specimen 7 cm 
tall (JSL-1914). Although most colonies 
have a white corallum, several from JSL- 
1920 have a rich purple-violet corallum, 
both white and pigmented corolla co-oc- 
curring. A bright red foraminiferan is often 
found encrusting the base of colonies, S. 
divergens being the shallowest occurring sty- 
lasterid in the Galapagos. 
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Distribution. —Off southwestern Isabela, 
Daphne Minor, San Cristobal, and Flo- 
reana; 55—224 m; 12.5°-23.4°C. 


Stylaster marenzelleri Cairns, 1986 
je, 7) 


Stylaster marenzelleri Cairns, 1986b:14—16, 
figs. 8A—-F, 9A, B. 


New records.—JSL Stations 1911, 2 col- 
onies, USNM 84727; 1913, 1 branch, 
USNM 84728; 1914, 6 branches, USNM 
84729; 1923, 4 colonies, USNM 84730; 
1924, 7 colonies, USNM 84731; 1937, 2 
colonies, USNM 84732; 1940, 1 branch, 
USNM 84733. 

Discussion. — Previously known from only 
the type locality off Espanola, S. marenzel- 
leriis herein reported from seven additional 
localities, including off Cocos Island. Sev- 
eral large specimens were collected, one 
(JSL-1923) 7.8 cm tall and 8.7 cm broad, 
with a basal branch diameter 6.5 mm in 
lesser diameter (Fig. 17). Some branch anas- 
tomosis occurs in this specimen. All coralla 
are light pink; however, some have white 
branch tips and basal encrustations. All me- 
dium- to large-sized specimens live in as- 
sociation with a eunicid polychaete, which 
live in tubes 0.6—0.8 mm in diameter along 
the axis of larger branches. In some branch- 
es, two closely adjacent tubes are present. 
The tube penetrates the coenosteal surface 
periodically near the branch tips. S. maren- 
zelleri is the only Galapagos stylasterid to 
have axial polychaete tubes; however, S. co- 
cosensis from Cocos Island has a similar 
commensalism. 

Distribution.—Known from throughout 
the Galapagos, including off: Isabela, Mar- 
chena, Santa Cruz, Espanola, and Floreana; 
north of Cocos Island; 84-631 m; 8.3% 
14.5°C. 


Stylaster galapagensis Cairns, 1986 


Stylaster galapagensis Cairns, 1986b:16-18, 
figs. LOA—H, 11A—C. 
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New records.—JSL Stations 1911, 4 col- 
onies, USNM 84710; 1921, 2 colonies, 
USNM 84711; 1922, 2 colonies, USNM 
84712; 1924, 9 colonies, USNM 84713; 
1925, 4 branches, USNM 84714; 1927, 1 
colony, USNM 84715; 1929, 14 colonies, 
USNM 84716; 1931, 2 colonies, USNM 
84717; 1935, 1 colony, USNM 84718; 1938, 
5 colonies, USNM 84719; 1944, 2 colonies, 
USNM 84720. 

Distribution. —Previously known from 
only two stations in the western Galapagos 
Islands, 11 additional records of S. gala- 
pagensis are reported herein, showing it to 
.be widespread throughout the Galapagos, 
as well as off Cocos Island, including: off 
Fernandina, Isabela, Roca Redonda, Mar- 
chena, Genovesa, Espanola, Santa Cruz, and 
Santiago; 252-806 m; 5.8°-10.3°C. 


Stylaster cocosensis, new species 
Figs. 18-25 


Records. — Holotype: JS'L-1944, 5°28.1'N, 
87°08'W (southwest coast of Cocos Island), 
293-576 m, | male colony and SEM stub 
704, USNM 84734.—Paratypes: JSL Sta- 
tions 1943, 2 male colonies and branches, 
USNM 84735; 1944, 4 female colonies, 
branches, and SEM stub 703, USNM 84736. 

Description. —Colonies uniplanar, the 
largest colony (holotype) 38.0 mm tall and 
32.2 mm broad, with a basal branch di- 
ameter of 4.5 mm. Branching dichotomous 
and unequal, densely branched but lacking 
branch anastomosis. Branches circular in 
cross section, the distal branches slender and 
fragile. Symbiotic polychaetes usually pres- 
ent but do not significantly alter colony shape 
(see Remarks). Coenosteum white, with 
well-developed, linear-imbricate coenos- 
teum. Coenosteal strips 40-80 uw wide, sep- 
arated by relatively wide and deep slits 15-— 
20 w wide. Slits periodically traversed by 
thick coenosteal bridges, which reduce the 
coenosteal slits to a series of elongate, ellip- 
tical pores (Figs. 21, 22). Platelets well de- 
veloped, usually continuous across a strip, 


PROCEEDINGS OF THE BIOLOGICAL SOCIETY OF WASHINGTON 


and slightly corrugated; alternating platelet 
polarity not unusual (Fig. 22). Older or worn 
coenosteum appears to be linear-granular or 
linear-smooth in texture, the imbricate 
platelets being worn or secondarily covered. 
Nematopores uniformly and abundantly 
distributed on branch coenosteum. Basal 
diameter of nematopore mounds 50-70 un, 
apical pit 13-16 uw in diameter, and height 
of mounds up to 15 yu. 

Cyclosystems exclusively sympodially ar- 
ranged on branch edges. Cyclosystems small 
(0.4—0.6 mm in diameter) and circular to 
slightly elliptical in shape. Based on 50 cy- 
closystems, the range of dactylopores per 
cyclosystem was 5-12, average 8.41 (o = 
1.45), and mode 9. 

Gastropore tubes consist of two sections: 
a broad, upper, chaliciform section about 
0.35 mm in diameter and 0.3-—0.4 mm deep, 
and a lower, cylindrical section about half 
this diameter and about 0.5 mm deep, which 
the gastrostyle occupies. Ring palisades ab- 
sent. Upper section linear-imbricate in tex- 
ture, 3 or 4 coenosteal strips encircling the 
tube; lower tube porous, not textured. Gas- 
trostyle elongate-conical to needle-shaped: 
illustrated style (Fig. 20) 0.39 mm tall and 
50 w in diameter (H:W ratio 7.2), its tip 
rising almost to junction between upper and 
lower gastropore sections. Upper three- 
quarters of gastrostyle covered with smooth, 
sharp spines up to 20 uw long. Dactylotomes 
55-75 mw wide but extend only a short dis- 
tance down gastropore tube. Pseudosepta 
wedge-shaped, about 0.13 mm wide at their 
outer edges, and consistently well developed 
on terminal cyclosystems. Cyclosystems on 
older branches, however, often develop 
diastemas of variable width by the atrophy 
of adcauline (distal) dactylopores. Dactylo- 
styles consist of a unilinear row of small, 
cylindrical elements. 

Female ampullae (Fig. 23) prominent 
hemispheres 0.35-—0.45 mm in diameter, 
occurring on anterior and posterior branch 
faces. Coenosteum of female ampullae po- 
rous, each ampulla bearing 5—8 short, apical 
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Figs. 19-24. Stylaster cocosensis, JSL-1924, paratypes, USNM 84735: 19, Cyclosystem, x98; 20, Longi- 
tudinal section of a gastropore tube revealing the gastrostyle, x 86; 21, 22, Linear-imbricate coenosteal texture, 
x 200, x 300, respectively; 23, Female ampulla with efferent pore, x 125; 24, Male ampulla with apical efferent 
pore, x 110. 
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(about 50 pu tall) spines. Female efferent pore 
lateral: 0.10—0.12 mm in diameter. Spent 
female ampullae often distintegrate, result- 
ing in coenosteal cavities. Male ampullae 
(Fig. 24) superficial mounds 0.25—0.40 mm 
in diameter, each with a single apical effer- 
ent pore about 40 uw in diameter. 

Remarks. —Most specimens examined 
lived in association with a eunicid poly- 
chaete that formed a pair of tubes along the 
branch axis. The worm tubes are circular in 
cross section, 0.30-0.57 mm in diameter, 
and visible only in branch cross section or 
at infrequent escape pores along the branch 
.coenosteum. Only a thin septum separates 
one axial tube from the other. 

Polychaete commensalism among species 
of Stylaster (Group C) is rare, known only 
in S. amphelioides Kent, 1871 and S. spat- 
ula Cairns, 1986a, the latter having incon- 
spicuous, internal, axial tubes like those of 
S. cocosensis. Stylaster marenzelleri Cairns, 
1986b, known from the Galapagos and Co- 
cos Island but a member of Sty/aster (Group 
B), also has internal, axial eunicid poly- 
chaete tubes that are similar to those of S. 
cocosensis. 

Discussion. —Roughly one-third of all 
stylasterid species belong to the genus Sty- 
laster (80/224, Cairns 1991b), and they are 
badly in need of revision, which makes the 
description of yet another new species a dif- 
ficult matter. In order to facilitate compar- 
ison, I (Cairns 1983b) divided Stylaster into 
three ““groups”’ (referred to as Groups A—C) 
of species based primarily on the location 
of their cyclosystems. Stylaster cocosensis 
falls into Group C, along with 35 other Re- 
cent species that have exclusively sympo- 
dially arranged cyclosystems and rudimen- 
tary dactylostyles. Stylaster cocosensis was 
directly compared to 33 of the 35 species 
in its group: the types or type fragments of 
27 of these species are deposited at the 
USNM< and another six species are repre- 
sented as nontype specimens. Only speci- 
mens of S. ramosus Broch, 1947 and S. mi- 
crostriatus Broch, 1936 were lacking. 
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Stylaster cocosensis was found to be most 
similar to S. duchassaingi Pourtalés, 1867 
(Caribbean, 42-692 m), particularly in: co- 
rallum size and shape; coenosteal color and 
texture; having well-developed nemato- 
pores; having papillose female ampullae; and 
in gastrostyle shape. S. cocosensis differs in 
having smaller cyclosystems, fewer dactylo- 
pores per cyclosystem, and in having a poly- 
chaete commensal. 

Only one other Stylaster (Group C) is 
known from the Galapagos and Cocos Is- 
lands, S. galapagensis Cairns, 1986b. Sty- 
laster cocosensis differs from this species in 
having linear-imbricate coenosteal texture, 
smaller cyclosystems, fewer dactylopores per 
cyclosystem, and porous ampullae. In gen- 
eral, S. cocosensis can be distinguished by 
its linear-imbricate coenosteal texture (al- 
though many other species have this tex- 
ture); small cyclosystems; porous, papillose 
female ampullae; and inconspicuous poly- 
chaete symbiosis. 

Etymology. —Named for the island from 
which it was collected. 

Distribution. —Known only from off Co- 
cos Island, 293-576 m. 


Stenohelia concinna Boschma, 1964 
Figs. 26, 27 


Stenohelia concinna Boschma, 1964a:69, 70, 
pl. 1, figs. 1-6.—Boschma, 1964b:74—77, 
pls. 1, 2.—Cairns, 1986b:21-—24, figs. 14A— 
G, 15A, B, 27E (synonymy). 

Stenohelia robusta Boschma, 1964a:69-72, 
pl. 1, figs. 7-9.— Cairns, 1986b:19-21, figs. 
12A-G, 13A-—C, 27A, B, D (synonymy). 


New records.—JSL Stations 1911, 11 col- 
onies, USNM 84739; 1914, 5 colonies, 
USNM 84740; 1915, 1 colony, USNM 
84741; 1916, 7 colonies, USNM 84742; 
1922, 3 colonies, USNM 84743; 1923, 1 
colony, USNM 84744; 1924, 12 colonies, 
USNM 84745; 1927, 1 colony, USNM 
84746; 1929, 10 colonies, USNM 84747; 
1931, 1 colony, USNM 84748; 1932, 4 col- 
onies, USNM 84749; 1937, 5 colonies, 
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USNM 84750; Albatross-2818, 8 colonies, 
USNM 52243. 

Discussion. —Stenohelia concinna and S. 
robusta were previously known only from 
their type-localities: two A/batross stations 
in the Galapagos. The Johnson-Sea-Link 
expedition provided 70 additional colonies 
from 13 localities throughout the Galapa- 
gos, showing it to be a widespread species 
and more variable than previously thought. 
For instance, one large, bushy colony from 
JSL-1929 (Fig. 27) is 14 cm tall and 14 cm 
broad, with a basal branch diameter of 1.5 
cm, which is considerably larger than pre- 
viously known specimens. Large colonies 
have numerous, globular, polychaete galls 
(Fig. 26), one often occurring at each major 
branch axil. It was also noted that the po- 
rosity and size of ampullae is variable with- 
in the species, the female ampullae varying 
from 0.45 to 0.65 mm in diameter and not 
always as highly porous as those of the type 
specimens. 

Stenohelia robusta was originally (Bosch- 
ma 1964a) and subsequently (Cairns 1986b) 
distinguished from S. concinna by its more 
robust branches (thicker axils) and more po- 
rous ampullae. Otherwise, the species were 
considered to be very similar, having the 
same: coenosteal texture, gastrostyle and 
gastropore tube shape, ampullar sexual di- 
morphism, number of dactylopores per cy- 
closystem, and the same species of poly- 
chaete symbiont (Cairns 1986b). All but one 
of the newly examined 70 specimens pertain 
to typical S. concinna, only one specimen 
from JSL-1915 to S. robusta, the latter 
specimen collected with typical S. concinna. 
As stated above, range of size and porosity 
of the female ampullae of S. concinna is 
variable, which leaves only the robust 
growth form to distinguish S. robusta. Be- 
cause of the many other similarities between 
the two species, .S. robusta is herein consid- 
ered as simply the robust growth form of 
typical S. concinna. 

Distribution. —Widespread throughout 
the Galapagos, including off: Fernandina, 
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Isabela, Roca Redonda, Marchena, Santi- 
ago, Santa Cruz, San Cristobal, Espanola, 
and Floreana; 166-806 m; 5.6%-14.4°C. 


Crypthelia eueides Cairns, 1986 
Figs. 28, 29 


Crypthelia eueides Cairns, 1986b:25—27, figs. 
16A-J, 17A-C, 27F, I. 


New records. —JSL Stations 1922, 1 male 
colony, USNM 84758; 1928, 2 female col- 
onies, USNM 84759. 

Discussion. — The only variation noted in 
the JSL specimens was that each male am- 
pulla of the colony from JSL-1921 has a 
porous apical projection up to 0.3 mm tall 
and 0.2 mm in diameter (Figs. 28, 29). These 
circumferential, spiniform processes result 
in a coarse appearance of the cyclosystems 
and corallum. 

Distribution. —Off eastern Isabela, Mar- 
chena, and southeast of Santa Cruz; 475— 
813 m; 5.0°-8.9°C. 


Crypthelia glebulenta Cairns, 1986 
Figs. 30, 31 


Crypthelia glebulenta Cairns, 1986b:27-29, 
figs. 18A—H, 19A, B. 


New records.—JSL Stations 1914, 7 fe- 
male colonies, USNM 84762; 1929, 8 male 
colonies, USNM 84763; 1937, 2 female col- 
onies, USNM 84764. 

Distribution. — Previously known only 
from the type locality off Santa Cruz, three 
more localities are reported herein, from: 
off southwestern Isabela, Roca Redonda, 
and Floreana; 166-806 m; 5.7°-14.4°C. 


Crypthelia lacunosa Cairns, 1986 


Crypthelia lacunosa Cairns, 1986b:3 1-33, 
figs. 20A—G, 21A-—C, 27C, G. 


New records.—JSL Stations 1912, 1 fe- 
male colony, USNM 84760; 1935, 1 colony, 
USNM 84761. 

Discussion. — Little can be added to the 
original description, other than that the fe- 
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Figs. 25-27. 25, Stylaster cocosensis, JSL-1944, paratype, USNM 84736: branch segment illustrating female 
ampullae, cyclosystem, and transition from linear-imbricate to linear-smooth coenosteal texture, x40, stereo 
pair; 26, 27, Stenohelia concinna, JSL-1929, female colony, USNM 84747: 26, Coenosteal deformation caused 
by commensal polychaete, x 14.5; 27, Large colony with dozens of polychaete galls, x0.43. 
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niform processes supporting the efferent pores, x50, x64, respectively; 30, 31, Crypthelia glebulenta, Albatross 
2818, USNM 72104: partially fractured cyclosystem illustrating interior of a female ampulla and an efferent 
pore on lower side of lid, x 35, x27.5, respectively. 


male colony from JSL-1912 is slightly larg- Baltra, and southeast of Santa Cruz; 252- 

er than any of the types, measuring up to 8 806 m; 5.9°9.0°C. 

cm tall and 11 cm broad, with a basal branch 

diameter of 8.5 mm. The two new records 

also extend the known bathymetric and geo- 

graphic distribution of the species. Crypthelia cymas Cairns, 1986b:33-36, figs. 
Distribution. —Off Fernandina, north of 22A-I, 23A-C, 27H. 


Crypthelia cymas Cairns, 1986 
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Fig. 32. The Galapagos Islands (excluding the northern-most islands), showing all stations at which stylas- 


terids have been collected. 


New records.—JSL Stations 1911, female 
branches, USNM 84765; 1914, 5 female 
colonies, USNM 84766; 1921, 1 female col- 
ony, USNM 84767; 1922, 2 male colonies, 
USNM 84768; 1923, 4 male colonies, 
USNM 84769; 1924, 5 male colonies, 
USNM 84770; 1929, 5 female colonies, 
USNM 85071; 1937, 1 female colony, 
USNM 85072. 

Discussion. —Identification of male col- 
onies of Crypthelia species is customarily 
easier than that of female colonies, due to 
the male’s more distinctive ampullar mor- 
phology. Unfortunately, the females of four 
of the six Galapagos Crypthelia species have 
the rather nondescript arrangement of ““B” 
(as defined by Cairns 1986b): i.e., ampullae 
restricted to the proximal cyclosystem wall, 
which forces reliance on other characters to 
identify the female colonies. For instance, 


females of C. cymas are very similar to those 
of C. glebulenta in morphology but can be 
distinguished by having smaller cyclosys- 
tems; fewer dactylopores per cyclosystem; 
and larger, horizontal lids. 

Distribution. —Widespread throughout 
the Galapagos, including off southwest Is- 
abela, Roca Redonda, Marchena, Geno- 
vesa, Santa Cruz, and Floreana; off New 
Zealand (Cairns 1991c); 166-806 m; 5.7 
14.4°C. 


Crypthelia dactylopoma Cairns, 1986 


Crypthelia dactylopoma Cairns, 1986b:36— 
41, figs. 24A—H, 25A, B. 


New records.—JSL Stations 1923, 1 fe- 
male colony, USNM 85754; 1928, 1 female 
branch, USNM 84755; 1929, 1 female col- 
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ony, USNM 84756; 1933, 2 female colo- 
nies, USNM 84757. 

Discussion. —The small branch fragment 
from JSL-1928 is a typical female speci- 
men, consistent with the original descrip- 
tion; however, the colonies from the other 
three stations differ in having cyclosystems 
only about half the typical diameter (e.g., 
about 1.4 mm). Except for the character of 
cyclosystem size and associated delicacy of 
the corallum, these specimens are similar to 
the types. 

Distribution. —Off Fernandina, Roca Re- 
donda, Marchena, eastern Isabela, north- 
east of Santa Cruz, and Espanola; 348-813 
m; 5.0°10.0°C. 


Crypthelia gigantea Fisher, 1938 


Cryptohelia [sic] gigantea Fisher, 1938:535, 
pl. 64, fig. 5. 

Crypthelia gigantea: Cairns, 1986b:41, figs. 
26A-I (synonymy). 


New records.—JSL Stations 1921, 1 
branch, USNM 84751; 1922, 2 female col- 
onies, USNM 84752; 1927, 1 colony, 
USNM 84753. 

Discussion. — Previously known only from 
the type locality (Albatross 2818), C. gigan- 
tea is herein reported from three additional 
stations, making possible observations on 
corallum variation. Branch anastomosis ap- 
pears to be common, resulting in uniplanar, 
reticulate flabella. None of the JSL speci- 
mens were quite as large as the syntypes in 
cyclosystem diameter (which have the larg- 
est cyclosystems of any stylasterid —4.0-4. 1 
mm in greater diameter [Cairns 1986b]); cy- 
closystems of the JSL specimens ranged 
from only 2.5 to 3.4 mm in greater diam- 
eter. Male cyclosystem lids and nongravid 
female cyclosystem lids are slightly con- 
cave, horizontal, and tongue-shaped, cov- 
ering 50-70% of the cyclosystem. 

Distribution. —Known only from the 
eastern Galapagos Islands: off Santiago, 
Marchena, Genovesa, and northeast of Santa 
Cruz; 475-784 m; 5.6°-8.9°C. 
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MONOCELIDIDAE (PLATYHELMINTHES: PROSERIATA) FROM 
PUERTO RICO. I. GENERA MINONA AND MONOCELIS 


Marco C. Curini-Galletti 


Abstract.—Three new species of Monocelididae from Puerto Rico are de- 
scribed as Minona puertoricana, Minona paulmartensi, and Monocelis albo- 
guttata. Minona bermudensis Ax & Sopott-Ehlers, 1985, Minona gemella Ax 
& Sopott-Ehlers, 1985, Minona peteraxi Karling, 1978, previously known from 
Bermuda, and Monocelis tabira Marcus, 1950, known from southern Brazil, 
have also been found in Puerto Rico. Karyotypes are given for all species. 


Knowledge on taxonomy and distribu- 
tion of the family Monocelididae (Platyhel- 
minthes: Proseriata) on the east coast of 
tropical America is scanty and limited to 
Bermuda (Ax & Sopott-Ehlers 1985, Kar- 
ling 1978) and southern Brazil (Marcus 
1946, 1949, 1950, 1951, 1954a). Research 
carried out recently in Puerto Rico resulted 
in a significant contribution to the knowl- 
edge of the group in the Caribbean area; the 
present first report deals with the genera M- 
nona Marcus, 1946 and Monocelis Ehren- 
berg, 1831. 


Materials and Methods 


Samplings were performed in the prox- 
imity of the Marine Biological Station of 
Isla Magueyes (University of Puerto Rico, 
Mayaguez) (17°57'N, 67°05’W) in Decem- 
ber 1988. Samples were collected by scoop- 
ing the topmost layer of sediment. Granu- 
lometry indices (Md = graphic mean; QDI 
= Inclusive Graphic Quartile Deviation) are 
calculated according to Giere et al. (1988). 

The following stations were sampled: 

St. I: Magueyes Is., moderately sheltered 
beach among mangroves: a) intertidal, 
poorly sorted granule (Md = —1.73; QDI 
= 1.86). Silt-clay fraction: 1.20%. b) Upper 
subtidal (— 20/—30 cm), thin oxidized layer 
of poorly sorted medium sand (Md = 1.97; 
QDI = 1.51). Silt-clay fraction: 17.15%. 

St. II: Magueyes Is., moderately sheltered 


beach, upper subtidal (—10 cm). Poorly 
sorted very coarse sand (Md = —0.46; QDI 
= 1.26). Silt-clay fraction: 0.91%. 

St. III: Magueyes Is., sheltered beach 
among mangroves; —10/—20 cm. Poorly 
sorted medium sand (Md = 1.3; QDI = 
1.54). Silt-clay fraction: 13.58%. 

St. [V: Harbour of La Parguera. Extreme- 
ly poorly sorted very coarse sand, with ap- 
preciable amount of particulated organic 
matter and oil; about 30 cm deep. Md = 
—0.81; QDI = 4.07. Silt-clay fraction: 
6.53%. 

St. V: Caballo Blanco reef, — 16 m. Poorly 
sorted medium sand (Md = 1.4; QDI = 
1.28). Silt-clay fraction: 14.62%. 

St. VI: Turrumote Cay, exposed beach, 
intertidal, poorly sorted granule (Md = — 1.0; 
QDI = 1.44). Silt-clay fraction: 0.1%. 

St. VII: Turrumote Cay, internal lagoon 
(connected with the sea at the time of sam- 
plings), poorly sorted granule, —20 cm (Md 
= 1.1; QDI = 1.04). Silt-clay fraction: 0.2%. 

St. VIII: Turrumote Cay, channels be- 
tween rocky and Montastraea outcrops, — 10 
m. Poorly sorted very coarse sand (Md = 
—0.15; QDI = 1.95). Silt-clay fraction: 
0.92%. 

Living specimens were isolated with the 
MgCl, technique (see Martens 1984). Ob- 
servations on the anatomy and comparative 
length of pore indices (a: mouth-vagina; b: 
vagina-male pore; cl: male pore-accessory 
organ pore; c2: accessory organ pore-female 
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pore [or c: male pore-female pore, for spe- 
cies of the genus Monocelis, without acces- 
sory organ]; d: female pore-caudal tip) (see 
Karling 1966 and Tajika 1982) were per- 
formed on slightly squeezed living speci- 
mens. Permanent mountings were done with 
lactophenol. Types and all collected speci- 
mens are deposited in the collection of the 
Dipartimento di Biomedicina Sperimen- 
tale, Infettiva e Pubblica, University of Pisa 
(BIO). 

The karyotype was determined on lactic- 
acetic orcein stained spermatogonial mito- 
ses, as described by Curini-Galletti et al. 
(1989). Absolute (a.1.) and relative lengths 
(r.l. = length of chromosome x 100/total 
length of the haploid genome) and centro- 
meric indices (c.1. = length of short arm 
x 100/length of entire chromosome) were 
obtained from measurements of camera lu- 
cida drawings of at least 10 metaphase plates. 
The idiograms in Fig. 4 are based on ab- 
solute lengths; karyometrical data are pre- 
sented in Table 1. The chromosome no- 
menclature employed is that of Levan et al. 
(1964), and the fundamental number (NF) 
is according to Matthey (1949). 


Genus Minona 
Minona puertoricana, new species 
Figs. 1, 4A 


Type material.—One whole mount (ho- 
lotype) (BIO-32). 

Type locality. —WHarbour of La Parguera, 
Puerto Rico (St. IV). 

Studied material. — About 30 living spec- 
imens from stations Ib, II, II, 1V. Two whole 
mounts (holotype, paratype (BIO-33)); 3 
specimens used for karyology. 

Etymology. —Named after the locality of 
collection. 

Description.—Living worms about 2.3 
mm in length, without pigment or eyespots. 
Cephalic end rounded, provided with ovoi- 
dal rhabdoid glands and conspicuous fron- 
tal glands. Posterior half of statocyst en- 
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gulfed into the brain. Caudal end of body 
bluntly triangular, with numerous adhesive 
glands and rhabdoid glands similar to ce- 
phalic ones plus a few distinctly larger glands. 
Gut runs from behind brain to tail; tubular 
pharynx located in second third of body. 
Behind the pharynx a tranversal septum 
(““diaphragm’’) is present. 

Approximately 20 testes present, ar- 
ranged in two rows, anteriorly to pharynx. 
Copulatory bulb consists of a rather large 
seminal vesicle, with a diameter of about 
55 wm, some prostate glands, and a weak 
penis papilla. Behind copulatory bulb an ac- 
cessory organ is present, which has its own 
pore, and bears an elongated stylet that is 
20.3 + 3.2 um (12 measurements). 

Ovaries in front of pharynx; vitellaria 
stretch from anterior part to copulatory or- 
gans. A rather small bursa, generally round- 
ed in shape, in some specimens more irreg- 
ular, lies just behind the septum. Vaginal 
pore discernible in about half the mature 
specimens. Female duct runs from the bursa 
dorsally to copulatory bulb and opens cau- 
dally through the female pore, which is sur- 
rounded by numerous female glands. 

Karyotype. —Haploid set made up of two 
chromosomes, one large metacentric and 
one small submetacentric with low index 
value (c.1.: 28.13). Absolute length of hap- 
loid genome: 9.3 + 0.8 wm (Fig. 4A, Table 
1). 

Ecological notes.—In the upper subtidal 
of the studied area, M. puertoricana is the 
dominant monocelidid in coarse to medium 
sand, generally rich in silt-clay fraction, in 
sheltered conditions (harbours, beaches in 
mangrove areas); it is absent from dynamic 
environments. It is the only Proseriate (and 
indeed one of the few meiofaunal organ- 
isms) resistant to severe organic and hydro- 
carbon pollution in the inner harbor of La 
Parguera. 

Diagnosis. —Unpigmented Minona spe- 
cies with four genital openings and an ac- 
cessory stylet approximately 20 um long. 
Pore indices: b > a >d>c2 > cl. Karyo- 
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type formula: 2N = 4: Im + 1sm; haploid 
genome length: 9.3 um. NF = 4. 


Minona paulmartensi, new species 
Figs. 2, 4B 


Type material.—One whole mount (ho- 
lotype) (BIO-46). 

Type locality.—Turrumote Cay, Puerto 
Rico (St. VII). 

Studied material.—Three living speci- 
mens, One mounted in lactophenol (holo- 
type), the others used for karyological pur- 
poses. 

Etymology. —Named after Dr. Paul M. 
Martens, for his contribution to the study 
of the Monocelididae. 

Description. —A minute (about 1.5 mm) 
and slender Minona species, without pig- 
ment or eyespots. Cephalic region rounded, 
provided with tiny oily droplets in front of 
statocyst; rhabdoid glands could not be dis- 
cerned in living specimens both in cephalic 
and caudal region. Elongated tail provided 
with numerous adhesive glands. Tubular 
pharynx located in second third of body. 

Approximately 8 testes, in a median row 
in front of the pharynx. Copulatory bulb 
markedly ovoidal, consisting of a round 
seminal vesicle, connected to a barely dis- 
cernible penis papilla. Longer axis of bulb 
approximately 50 um in length. An acces- 
sory organ, with its own pore and a stylet 
about 24 um long, is situated behind cop- 
ulatory bulb. 

Ovaries in front of the pharynx. Vitellaria 
stretch from in front of testes to copulatory 
bulb. Oviducts fuse behind pharynx to form 
a common oviduct. In front of copulatory 
bulb this duct widens to form a small, ovoid 
bursa, provided with a weakly muscular 
vaginal pore. Common female duct runs 
over copulatory bulb and opens into the fe- 
male pore, which is surrounded by female 
glands. 

Karyotype. —Haploid set made up of three 
chromosomes, the smallest being about * 
the length of the largest. Chromosome 1 
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submetacentric, with a very low centro- 
meric index (c.1: 27.65); chromosomes 2 and 
3 subtelocentric. Absolute length of haploid 
genome: 8.5 + 0.8 um (Fig. 4B, Table 1). 

Diagnosis.—Unpigmented Minona spe- 
cies with four genital openings, with a mark- 
edly ovoidal copulatory bulb, and an ac- 
cessory stylet of about 24 um. Pore indices: 
d>a>cl>b>c2. Karyotype formula: 
2N = 6: Ism + 2st; haploid genome length: 
8.5 um. NF = 4. 

Discussion. — Both new species have four 
genital pores, are unpigmented, and lack 
eyespots. Other species with this combi- 
nation of characters are: M. degadti Mar- 
tens, 1983; M. pelvivaginalis Tajika, 1982; 
M. dolichovesicula Tajika, 1982; and M. 
cornupenis Karling, 1966. M. degadti, from 
the North Sea, is distinguished by its stylet, 
which bears a lateral tooth; furthermore, in 
this species distance b is very short, 1.e., the 
vagina is very close to the male pore. Mi- 
nona pelvivaginalis from Japan has copu- 
latory bulb and accessory organ lying close 
to each other and in the same plane, has a 
stylet 30 um long and 30-40 testes. Minona 
dolichovesicula has been reported from Ja- 
pan and northwest U.S.A., though these 
populations are distinct for the length of the 
accessory stylet (48 wm and 20 um, respec- 
tively). This species is characterized by a 
large elliptic elongated copulatory bulb, 85 
um in length, surrounded by several layers 
of muscles. An evident penis papilla is pres- 
ent at its caudal end, and the number of 
testes is above 30. Minona cornupenis from 
California has a long tubular penis, as long 
as the bulb, a stylet 30 um long, a muscular 
vagina and about 30 testes. 

Minona puertoricana and M. paulmar- 
tensi are easily distinguishable from each 
other by karyotype, relative position of gen- 
ital openings, stylet length, and habitat. 

Since the vagina often develops late or is 
lacking in certain maturity stages (Karling 
1966; and see under M. puertoricana), spe- 
cies originally described as without a vagina 
should be taken into consideration for dis- 
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Fig. 1. Minona puertoricana: A, General organization, from a living animal in dorsal view; B, Details of the 
cephalic region; C, Accessory stylet from a whole mount; D, Genital organs in a living animal. Acg; accessory 
organ glands; aco: accessory organ; acp: accessory organ pore; acs: accessory organ stylet; ag: adhesive glands; 
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cussion. These are: M. baltica Karling & 
Kinnander, 1953; M. obscura Karling, 1966; 
M. bermudensis Ax & Sopott-Ehlers, 1985; 
M. fernandinensis Ax & Ax, 1977; M. in- 
donesiana Martens & Curini-Galletti, 1989; 
and M. beaglei Martens & Curini-Galletti, 
1989. Minona baltica is a brackish-water 
species from northern Europe and eastern 
Canada; it has a large stylet, being 40-50 
um long. Minona obscura, from California, 
has two pigmented eyes and brown pigment 
in the parenchyma. Minona bermudensis has 
60-65 testes, very large squarish bursa, a 
stylet of 25-28 um, and, at least in the Puer- 
to Rico specimens attributed to this species, 
a fused male pore-accessory organ pore (see 
below). Minona fernandinensis, from the 
Galapagos, has 80-90 testes and a stylet of 
35-38 um. Minona indonesiana, from Su- 
lawesi, lacks a bursa, has a large male an- 
trum, and a stylet of 30-32 um. Minona 
beaglei, from northern Australia, has a bur- 
sa consisting of several distinct vesiculae. 
Minona hastata Martens & Curini-Galletti, 
1989, from Sulawesi, whose number of gen- 
ital openings could not be established, has 
a very long (70 um) accessory stylet. 

The condition with four genital openings 
is considered as the plesiomorphic state 
within the genus Minona (Ax & Sopott-Eh- 
lers 1985); since the two new species do not 
appear to share any synapomorphy with any 
other known species of the genus, their phy- 
logenetic position cannot be determined at 
the moment. 


Minona bermudensis 
Ax & Sopott-Ehlers, 1985 


Minona bermudensis Ax & Sopott-Ehlers, 
1985:377-379.— Martens & Curini-Gal- 
letti, 1989:185. 


_ 
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Studied material.—Four specimens (St. 
Ta). 

Distribution. —Bermuda (Shelly Bay, 
Whalebone Bay) (Ax & Sopott-Ehlers 1985); 
Puerto Rico (Magueyes Is.). 

Karyotype. —Haploid set made up of three 
chromosomes, almost of the same size. 
Chromosome | metacentric; chromosomes 
2 and 3 submetacentric. Absolute length of 
haploid genome: 7.3 + 0.7 um. NF = 6 (Fig. 
4D, Table 1). 

Remarks. —Specimens from Puerto Rico 
correspond to the original description of M. 
bermudensis with respect to the number of 
testes, presence of a broad squarish bursa, 
stylet size (Bermuda: 25-28 wm; Puerto 
Rico: 28.72 + 2.36 um, n = 4), and general 
topography of the copulatory organs. In the 
original description the number of genital 
Openings is not given; in specimens from 
Puerto Rico a vagina was not observed, and 
the male copulatory organ and the accessory 
organ had a large common opening. Spec- 
imens from both Bermuda and Puerto Rico 
were found in coarse, littoral sediments. 


Minona peteraxi Karling, 1978 


Minona peteraxi Karling, 1978:226-—228.— 
Martens, 1983:154—155.—Sopott-Ehlers 
& Ax, 1985:340. 


Studied material.—Two specimens (St. 
VI). 

Distribution. —Bermuda (several places 
around the Biological Station) (Karling 
1978); Puerto Rico (Turrumote Cay). 

Karyotype. —Haploid set made up of three 
chromosomes, the smallest being nearly * 
the length of the largest. Chromosomes 1 
and 3 submetacentric; chromosome 2 meta- 
centric. Absolute length of haploid genome: 
10.5 + 1.0 um. NF = 6 (Fig. 4E, Table 1). 


b: bursa; br: brain: co: copulatory organ; d: diaphragm; e: eye; en: enteron; fd: female duct; fg: female glands; 
Jp: female pore; frg: frontal glands; mp: male pore; o: oily droplets; od: oviduct; ov: ovary; ot: otolith; ph: pharynx; 
phg: pharyngeal glands; pi: pigment; rg: rhabdoid gland; sd: seminal duct; st: statocyst; f: testes; v: vaginal pore; 


vi: vitellary. 
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Fig. 2. Minona paulmartensi: A, General organization, from a living animal in dorsal view; B, Accessory 
stylet, from a whole mount; C, Genital organs in a living animal. 
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Remarks.—A highly characteristic spe- 
cies because of its peculiar pigmentation, 
eyes at the extreme anterior tip, and paired 
vaginae. This species has a broad ecological 
spectrum in Bermuda (fine sand, sand with 
mud, sand with gravel, on algae and hy- 
droids) (Karling 1978), whereas in Puerto 
Rico it has been found only in granule, al- 
most devoid of silt-clay fraction, in shallow 
water. 


Minona gemella 
Ax & Sopott-Ehlers, 1985 


Minona gemella Ax & Sopott-Ehlers, 1985: 
375-377. 


Studied material. — Thirty-one specimens 
(St. VI, VID). 

Distribution. —Bermuda (Long Bay, My- 
lords Bay) (Ax & Sopott-Ehlers 1985); Puer- 
to Rico (Turrumote Cay). 

Karyotype. —Haploid set made up of two 
chromosomes, the smallest nearly 7 the size 
of the largest. Both chromosomes metacen- 
tric; chromosome 1, however, is nearly at 
the border with the submetacentric class. 
Absolute length of haploid genome: 6.3 + 
0.4 um. NF = 4 (Fig. 4E, Table 1). 

Remarks. —This species is characterized 
by the presence of two accessory organs, one 
(rostral) in front and one (caudal) behind 
the copulatory organ. According to the orig- 
inal description (Ax & Sopott-Ehlers 1985), 
the rostral accessory organ joins the vagina 
to form a common pore; nothing could be 
stated for the other pores. In the Puerto Rico 
specimens, a common vagina + rostral ac- 
cessory organ pore could not be detected; 
the male copulatory organ and the caudal 
accessory organ joined to form a large com- 
mon pore; the female pore was distinct. 
There were over 50 testes in the Puerto Rico 
animals, about 20 in Bermuda specimens. 
The stylet of the caudal accessory organ is 
described by Ax & Sopott-Ehlers (1985) as 
broader and less curved than the rostral ac- 
cessory organ stylet; their lengths are 30 um 
and 25 um, respectively. In specimens from 
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Puerto Rico the two stylets were similar in 
shape and length, attaining sizes of 33.5 + 
9.9 um (range 22.6-50.7 um) and 32.3 + 
14.2 wm (range 22.0-53.6 wm) (n = 14), 
respectively. The species appears exceed- 
ingly variable in Puerto Rico as far as stylet 
length is concerned; furthermore, about half 
of the specimens lacked the rostral acces- 
sory organ. It is not clear whether this struc- 
ture is attained only at maturity; the spec- 
imens examined had no evident signs of 
immaturity. 

Minona gemella was found in Bermuda 
in medium to coarse sand; in Puerto Rico 
it is restricted to areas of granule, almost 
without silt-clay fraction. 


Genus Monocelis 
Monocelis alboguttata, new species 
Figs. 3, 4F 


Type material. —One whole mount (BIO- 
20). 

Type locality. —Caballo Blanco reef, 16 m 
(St. V). 

Studied material. —Three specimens, one 
mounted in lactophenol (holotype), the oth- 
ers used for karyology. 

Etymology. — From latin albus (white) and 
gutta (drop); it refers to the peculiar cephalic 
pigmentation. 

Description. —Living worms about 2 mm 
in length, without pigmented eyes. Cephalic 
area in front of statocyst scattered with nu- 
merous small pigmented dots, which are 
white in reflected, black in transmitted light. 
They are irregularly arranged and variable 
in the three specimens found. Caudal region 
somewhat elongated, with numerous ad- 
hesive glands and tiny rhabdoid glands. 
Pharynx slightly longer than wider, located 
in second third of body. 

Between 14—20 testes present. Globular 
copulatory bulb about 70 um in diameter, 
with an ill-defined penis papilla. In front of 
penial papilla, a sphaerical bursa is located, 
similar in size to copulatory bulb, with dis- 
tinct, rounded, wide vagina. A straight fe- 
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Fig. 3. Monocelis alboguttata: A, General organization, from a living animal in dorsal view; B, Cephalic 
region in two specimens; C, Genital organs in a living animal. 
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Fig. 4. 


Idiograms (based on absolute lengths) representing the haploid sets of Minona puertoricana: (A), 


Minona paulmartensi (B), Minona gemella (C), Minona bermudensis (D), Minona peteraxi (E), Monocelis al- 


boguttata (F), and Monocelis tabira (G). 


male duct was seen departing from the bur- 
sa; posterior to copulatory bulb the female 
duct opens into a female pore, which is sur- 
rounded by glands. 

Karyotype. —Haploid set made up of three 
chromosomes, the smallest almost 7% the 
length of the largest. Chromosome | sub- 
telocentric, bordering at submetacentric (c.1.: 
24.98); chromosome 2 metacentric; chro- 
mosome 3 subtelocentric. Absolute length 
of haploid genome: 8.2 + 1.1 um (Fig. 4F, 
Table 1). 

Diagnosis.—Monocelis species without 
eyes and with numerous pigmented dots in 
front of the statocyst. With three genital 
openings; bursa and copulatory bulb ap- 
prox. the same size. Pore indices: d > a > 
b = c; Karyotype formula: 2N = 6: lm + 
2st; haploid genome length: 8.2 um. NF= 4. 

Discussion. —The systematics of the ge- 
nus Monocelis is complex due to the large 
number of very similar species. In addition 


to the new species, species devoid of pig- 
mented eyes and with a vagina are: M. bal- 
anocephala (Bohming, 1902); M. cincta 
Karling, 1966; M. tenella Karling, 1966; M. 
hopkinsi Karling, 1966; M. colpotriplicis 
Tajika, 1982; and M. spectator Sopott-Eh- 
lers & Ax, 1985. 

Monocelis balanocephala, from the Ma- 
gellan Strait area, has paired vaginae. In all 
the other species, except the new species, 
the vagina is situated far from the male pore, 
pore index b having the highest value. Fur- 
thermore, M. colpotriplicis from Japan has 
a bursa much smaller than the copulatory 
bulb and a distinctly muscular penis; . 
cincta, from California, has a brown trans- 
versal pigment girdle in front of the stato- 
cyst; M. tenella from California has a dis- 
tinct male antrum, and its cephalic region 
is packed with short rod-shaped rhabdites, 
whereas they are long, needle shaped, in /M. 
hopkinsi from California and M. spectator 
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Table 1.—Karyometric data (means + SD) of the haploid complements of Minona and Monocelis species 
from Puerto Rico. Nomenclature: m = metacentric; sm = submetacentric; st = subtelocentric. 


Chromosome ; 
Haploid genome length 
1 2 3 (um) 
Minona puertoricana, new species 
a.l. (um): 5.7 + 0.4 3.5 + 0.4 
rl: 61.81 + 1.80 38.19 + 1.80 9.3 + 0.8 
C.1.: 47.19 + 1.49 28.13 + 3.93 
Nomenclature: m sm 
Minona paulmartensi, new species 
a.l. (um): 3.2 + 0.3 3.0 + 0.3 AP) ae (0),8} 
r.l.: 37.92 + 1.84 36.08 + 1.34 25.99 + 1.34 8.5 + 0.8 
C.1.: 27.65 + 4.89 16.50 + 2.16 16.81 + 4.29 
Nomenclature: sm st st 
_Minona peteraxi 
a.l. (um): 3.9 + 0.5 3.7 + 0.3 2.9 + 0.3 
r.L.: 37.03 + 1.70 35.21 + 1.47 27.76 + 2.35 10.5 + 1.0 
C.1.: 35.04 + 2.98 40.91 + 1.86 32.71 + 3.39 
Nomenclature: sm m sm 
Minona bermudensis 
a.l. (um): 2.6 + 0.3 DS) se (02 DED a2 
rl: 35.45 + 1.71 34.30 + 1.55 30.19 + 1.79 7.3 + 0.7 
C.1.: 44.90 + 2.56 28.56 + 6.03 33.77 + 4.71 
Nomenclature: m sm sm 
Minona gemella 
a.l. (um): 307) ae O72 2.6 + 0.2 
r.l.: 58.66 + 1.59 41.34 + 1.59 95+ 1.5 
ake 37.74 + 3.48 44.95 + 2.34 
Nomenclature: m m 
Monocelis alboguttata, new species 
a.l. (um): 3.1 + 0.5 De? 2.3 + 0.4 
r.l.: 38.14 + 1.81 34.14 + 2.28 27.70 + 2.36 G2) se Ili 
C.1.: 24.98 + 5.42 45.48 + 1.31 15.10 + 6.65 
Nomenclature: st m st 
Monocelis tabira 
a.l. (um): 4.5 + 0.4 4.1+0.5 3.0 + 0.3 
r.l.: 38.78 + 2.09 35.31 + 2.15 25.92 + 1.43 11.6 + 1.1 
C.1.: 39.98 + 2.11 34.51 + 3.57 26.88 + 4.45 
Nomenclature: m sm sm 


from Washington. In addition, the pigmen- 
tation of M. alboguttata is unique among 
the Monocelididae. 

Karyotypes of some Monocelis species are 
known (Martens & Curini-Galletti 1987). 
Monocelis alboguttata has a slightly modi- 
fied basic karyotype for the genus, because 
of pericentric inversions. 

Since a phylogenetic revision of the genus 


Monocelis, taking into account morpholog- 
ical and karyological data, has yet to come, 
the relationships of the new species cannot 
be determined at present. 


Monocelis tabira Marcus, 1950 


Monocelis tabira Marcus, 1950:54—56.— 
Westblad, 1952:33-34.— Marcus, 1954b: 
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32.—Karling, 1966:505.—Ax & Ax, 1977: 
14-15. 


Studied material. —Six specimens (St. Ib, 
II and III). 

Distribution. — Brazil (Baia de Santos, Sao 
Sebastiao Is., Rio de Janeiro) (Marcus 1950); 
Puerto Rico (Magueyes Is.). Westblad’s 
(1952) attribution to this species of speci- 
mens from the Falkland Is. is dubious (see 
Karling 1966 and Marcus 1954b). 

Karyotype. —Haploid set made up of three 
chromosomes, the smallest nearly 7 the size 
of the largest. Chromosome | metacentric; 
chromosomes 2 and 3 submetacentric. Ab- 
solute length of haploid genome: 11.6 + 1.1 
um. NF = 6 (Fig. 4G, Table 1). 

Remarks. — Marcus (1950) did not report 
the existence of any rhabdoid cells in the 
cephalic area of M. tabira, which contrasts 
with the very small dot-like rhabdoids pres- 
ent in the Puerto Rico specimens. However, 
these rhabdoids are possibly not easily ap- 
preciable in sections, while the Puerto Rico 
specimens agree in any other respect with 
Marcus’s description of M. tabira. The high 
value of the genome size is distinctive with- 
in the genus Monocelis (see Martens & Curi- 
ni-Galletti 1987) and is probably an apo- 
morphic character for the species. 
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ARENE BOUCHETI, A NEW INTERTIDAL LIOTIINE TURBINID 


(MOLLUSCA: GASTROPODA: TROCHOIDEA) FROM 
TRINDADE ISLAND, SOUTH ATLANTIC OCEAN 


Jose H. Leal 


Abstract.—The turbinid Arene boucheti, new species, is described from the 
rocky intertidal of the oceanic Trindade Island, located 1100 km off the Bra- 
zilian coast. Shell, opercular and radular characters allocate A. boucheti in the 
subfamily Liotiinae. The endemic species is characterized by a depressed, small 
but heavy shell with nodulose sculpture, coloration of grayish-green radial 
flamules and thick, strongly prosocline aperture. 


Resumo.—O turbinideo Arene boucheti sp. n. é descrito. A nova espécie é 
proveniente do mesolitoral rochoso da Ilha da Trindade, situada a 1100 km 
ao largo da costa brasileira. Caracteres da concha, opérculo e radula indicam 
que A. boucheti pertence a subfamilia Liotiinae. A espécie endémica é carac- 
terizada por uma concha deprimida, pequena e solida, com escultura nodulosa, 
coloracao de faixas radiais verde-acinzentadas, com abertura espéssa, marca- 


damente prosoclinea. 


During the cruise MD55 made in May 
1987 by the French research ship Marion- 
Dufresne, an undescribed turbinid was col- 
lected alive underneath volcanic boulders 
in the rocky shore of southeastern Trindade 
Island. In a similar fashion to several east- 
ern Pacific hotiines (McLean 1970a, 1970b, 
1971), but unlike species from the western 
Atlantic (Abbott 1974, Leal & Coelho 1985, 
McLean et al. 1988, Rios 1985), individ- 
uals of the new species live in the intertidal 
zone. 

A distance of 1100 km separates Trin- 
dade Island from the nearest continental 
mass, the coast of eastern Brazil (Fig. 1). 
Trindade and the tiny islets of the Martin 
Vaz Archipelago, 50 km to the east, are the 
emerged and most recent expressions of a 
tectonic hotspot (Morgan 1983). Because of 
the relative ease in detecting the species due 
to aggregation of individuals in the rocky 
intertidal habitat, it is evident that the spe- 
cies is absent from the Brazilian coast, and 
endemic from Trindade. The species was 
not collected in a large number of sublittoral 


stations made in Trindade, Martin Vaz, and 
on top of the submerged seamounts of the 
Vitoria-Trindade Seamount Chain during 
the cruise MD55 (Leal & Bouchet 1991). 
Specimens examined are deposited in the 
following institutions: Los Angeles County 
Museum of Natural History (LACM); Mu- 
seu de Zoologia, Universidade de Sao Paulo 
(MZUSP); Museu Oceanografico de Rio 
Grande (MORG); Muséum national d’His- 
toire Naturelle, Paris (MNHN). 


Family Turbinidae Rafinesque, 1815 
Subfamily Liotiinae H. & A. Adams, 1854 
Genus Arene H. & A. Adams, 1854 
Arene boucheti, new species 
Figs. 2-12, 15-17 


Description. —Shell depressed-turbinate, 
thick-walled, small for genus, reaching 3.6 
mm height and 3.9 mm width, opaque-white 
with radiating grayish-green flamules, 8 
flamules in final whorl (Figs. 2—7). Intensity 
of color flamules vary in different specimens. 
Periostracum undetectable. Protoconch 
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TRINDADE 


Fig. 1. 
new species in Trindade Island (arrow). 


white, 1.5 whorls, 0.25 mm diameter (Fig. 
8). Apical surface of protoconch sculptured 
with 3 fine, well-defined spiral threads. 
Transition protoconch/teleoconch slightly 
flared. Teleoconch with 3.25 whorls. Spiral 
sculpture of five nodulose cords present only 
after 1.5 teleoconch whorls, 24—32 nodules/ 
cord in final whorl. Adapical cord in each 
whorl slightly broader than others. Abapical 
cord in final whorl delimits both periphery 
and base. Axial sculpture of fine lamellae 
present over entire teleoconch surface (Fig. 
9). Approximately 60 axial lamellae/mm in 
final whorl. Suture channeled. Base with 4 
nodulose spiral cords, third cord wider than 
other 3, fourth and most abapical cord bor- 
dering the umbilicus (Figs. 7, 10). Umbili- 
cus well-defined, deep. Aperture circular, 
strongly prosocline, thick, with 9 rounded 
denticles on outer lip, adapical extremity of 
external lip projecting over base (Fig. 10). 
Operculum circular, reaching 2.0 mm di- 
ameter, multispiral (Figs. 11, 12). Outer sur- 
face concave with central depression and 
about 12 spiral rows of calcareous nodules. 


PROCEEDINGS OF THE BIOLOGICAL SOCIETY OF WASHINGTON 


SOUTH 
ATLANTIC 
OCEAN 


Location of Trindade Island in the south Atlantic Ocean and of the type locality of Arene boucheti 


Inner surface convex, chitinous. Opercular 
attachment scar large, situated abaxially. 

Radula. —Rhipidoglossate, formula co + 
5 + 1+ 5 + ©. Rachidian tooth broad, 
cuspless, with wide cutting edge. Lateral 
teeth single-cusped, external edges serrate 
(Figs. 15, 16). Lateral expansions of rachid- 
ian tooth interlock in ball-and-socket fash- 
ion with depressions in inner base of first 
lateral teeth (Fig. 16, arrow). Depression in 
inner base of each lateral tooth forms pro- 
jection in its outer base. Projection inter- 
locks with corresponding depression in next 
lateral tooth. Process is repeated in all lat- 
eral teeth. Marginal teeth with single, sickle- 
like cusps (Fig. 17). Cusps prominent and 
strongly hooked in inner marginal teeth, be- 
coming externally serrated and progressive- 
ly finer in outer marginal teeth. Single sec- 
ondary cusps present internally on inner 
marginals. 

Etymology.—Named after my colleague 
Philippe Bouchet of the Muséum national 
d’Histoire Naturelle, Paris, France, who first 
noticed this species in Trindade Island. 
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Figs. 2-14. 2-4: Arene boucheti new species, holotype: 2, Apertural view; 3, Apical view; 4, Umbilical view. 
Scale bar equals 1 mm. 5-12: Arene boucheti new species, SEM micrographs of paratype 1: 5, Apertural view; 
6, Apical view; 7, Umbilical view. Scale bar equals 1 mm; 8, protoconch. Scale bar equals 0.1 mm; 9, Detail 
of shell surface at final whorl. Scale bar equals 0.2 mm; 10, Detail of aperture and umbilicus; 11, External 
surface of operculum; 12, Internal surface of operculum with attachment scar. (Note that Fig. 5 shows slight 
SEM distortion—shell is more depressed when compared to the photomicrograph in Fig. 2). Scale bars (10-12) 
equal 0.5 mm. 13, 14: Arene guttata McLean, 1970, SEM micrographs, Isla Santa Cruz, Galapagos Islands: 13, 
Apertural view; 14, Detail of aperture and umbilicus. Scale bars equal 1 mm. 
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Figs. 15-17. 
lateral teeth; 16, Half rows showing sockets in first lateral teeth (arrow) where projection of rachidian teeth 
interlock; 17, Marginal teeth. Scale bar equals 0.02 mm. 


Type locality. —Southeastern coast of 
Trindade Island, between Ponta das Tar- 
tarugas and Ponta do Tunel, 20°31’S, 
29°18'W, in tide pool (see Fig. 1 [arrow], 
and Diretoria de Hidrografia e Navegacao 
[1985] for details). 

Holotype. -MZUSP 27816, 3.44 mm 
height, 3.75 mm width, live-collected at type 
locality, under boulders of volcanic rock 
during low tide, P. Bouchet and J. H. Leal, 
22 May 1987. 

Paratypes. -MORG 25621, 1 shell; 
MNHN, 5 live-collected specimens; all from 
type locality. For shell measurements see 
Table 1. 

Remarks.—The new species is very dis- 
tinctive in shell morphology from the type 
species of Arene (Turbo cruentatus Muhl- 
feld, 1829), which is large-shelled, with a 
stellate periphery. It is closer in profile to 


Table 1.—Shell measurements of holotype and 6 
paratypes of Arene boucheti new species. Measure- 
ments in mm. 


Character Range Mean SD 
Height 3.00-3.56 3.20 0.21 
Width 3.34-3.88 3.60 0.20 
Height final whorl 1.44-2.19 1.81 0.24 
Aperture diameter 1.63-1.94 1.76 0.11 
Protoconch diameter 0.23-0.29 0.25 0.02 
Nodules/cord final 
whorl 24-32 27.4 2.6 


Arene boucheti new species, SEM micrographs of radula: 15, Half rows showing rachidian and 


the western Atlantic Marevalvata Olsson & 
Harbison, 1953, but lacks the flat base of 
the type species (Architectonica tricarinata 
Stearns, 1872) (see descriptions in Olsson 
& Harbison 1953). The generic allocation 
of A. boucheti tentatively follows the broad 
sense used by previous workers for this ge- 
nus (Olsson & Harbison 1953; McLean 
1970a, 1970b, 1971). 

Marked radular similarities and resem- 
blance in shell morphology suggested com- 
parison of the new species to the liotiine 
genus Cinysca Kilburn, 1970 (see Barnard 
1963, Kilburn 1970). Cinysca, however, is 
restricted to southern Africa, and differs 
from all other liotiines by having sexually 
dimorphic shells— females have larger um- 
bilical cavities where they brood the larvae 
(J. H. McLean, in litt.). 

Radular similarities are not restricted to 
Arene, s.\., and Cinysca. The similarity of 
radulae of liotiines and homalopomatines 
has been mentioned by McLean (1987) and 
is thoroughly discussed in the suprageneric 
arrangement proposed by Hickman & Mc- 
Lean (1990) for the Trochoidea. Hickman 
(1984) provided SEM micrographs of ho- 
malopomatine radulae quite similar to that 
in A. boucheti, and observed that, in radular 
rows of Homalopoma carpenteri (Pilsbry 
1888), “basal interactions involve both 
overlap and interlock,”’ very much like what 
occurs in the new species. The same pattern 
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is found at least in another trochacean fam- 
ily: Marshall (1988) gave SEM micrographs 
of the radula in the original description of 
the deep-sea skeneid Dillwynella lignicola 
Marshall, 1988. A broad rachidian tooth is 
present, wider in the middle section; lateral 
teeth have interlocked bases, and the mar- 
ginal teeth are elongate, sickle-shaped. 

Arene boucheti is related in general shell 
morphology to A. guttata McLean, 1970 
from the Galapagos Islands (Figs. 13, 14) 
(LACM 145166, 5 shells, Isla Santa Cruz 
[Indefatigable], Galapagos, J. de Roy leg.). 
However, A. boucheti differs from this latter 
species by its smaller size (A. guttata can 
reach 5.0 mm width), by a much thicker 
and heavier shell, a coloration pattern of 
radiating grayish-green flamules instead of 
the random dotting of pink present in A. 
guttata. The spiral sculpture in A. boucheti 
consists of cords with rounded nodules; 
beading on the cords of A. guttata results 
from the overlapping of 5 to 8 layers of 
prosocline lamellae. There are 24—32 nod- 
ules on the final whorl in A. boucheti, and 
about 45 in A. guttata. The aperture in A. 
boucheti is characterized by a deep embay- 
ment in the columellar region and parietal 
wall. This embayment extends to the um- 
bilicus. The aperture is holostomatous in 4. 
guttata, without indentation. Strong teeth 
are present inside the outer lip in A. bou- 
cheti, while only faint denticles are found 
in A. guttata. 

Other species probably related to A. 
boucheti and A. lurida (Dall 1913), from the 
coast of Baja California, Mexico, and ‘Ci- 
nysca’ pacifica Ladd, 1966, from the Mio- 
cene of Eniwetok Atoll. ‘Cinysca’ pacifica is 
known to me only from the illustration in 
the original description (Ladd 1966). A 
comparison of the type series of A. boucheti 
with shells of A. Jurida (LACM 66-28.2, 20 
shells, Bahia Partida [between Islas Partida 
and Espiritu Santo], Gulf Coast, Baja Cal- 
ifornia Sur, Mexico [24°31'N, 110°23’W], 
coll. McLean, Oringer and Marincovich, 10 
Apr 1966) shows that the latter species has 


245 


more angulose whorl profiles, dark red col- 
or, and more delicate, less distinctive nod- 
ules in the shell surface. 
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ANNINA FUSTIS, A NEW ISOPOD FROM 
PHANG NGA, THAILAND 
(CRUSTACEA: ISOPODA: CIROLANIDAE) 


Thomas E. Bowman and Thomas M. Iliffe 


Abstract.—Annina fustis, the fourth known species of Annina, is described 
from a remnant limestone cave near Phang Nga, in peninsular Thailand. It is 
distinguished by the rounded frontal lamina, and in the male by the long club- 
shaped horns on pereonite 2 and the fusion of flagellar segments 1 and 2 of 


antenna 2. 


Annina Budde-Lund, 1908, is a small ge- 
nus of 3 species known from springs, ponds, 
and subterranean lakes, and from mangrove 
swamps, from burrows either in the mud or 
in mangrove stumps. The genus is close to 
Excirolana Richardson, 1912, from which 
it differs in having a non-facetted gap sep- 
arating dorsal and ventral parts of the eye, 
in pleonites 1-2 being narrower than pleo- 
nites 3-5, and especially in two characters 
found only in the male: the presence of dor- 
sal horns on pereonite 2 and sometimes also 
on the head and pereonite 1; the modified 
antenna 2. A revised diagnosis of Annina 
with a key to the 3 species is given by Jones 
(1983). 

We describe herein a fourth species from 
Thailand. 


Cirolanidae Dana, 1853 
Annina Budde-Lund, 1908 
Annina fustis, new species 

Figs. 1-3 


Material.— Thailand, Phang Nga (8°30’N, 
98°30’E), Tum Rusee (““Tum” = “‘cave” in 
Thai), Iliffe Station 85-094, muddy bottom 
of stream and pools, depths 0-30 cm, col- 
lected with small dip net by Thomas M. 
Iliffe and Yolanda Iliffe, 4 May 1985, ho- 
lotype 67.0 mm, USNM 250558; paratypes, 
8 2, 4.4-7.0 mm, 8 4, 4.4-6.3 mm, USNM 
250559. 

Comparative material.—Annina meso- 


potamica (Ahmed): Iraq, near Basrah, from 
stream Shatt-Al-Arab, leg. M.M. Ahmed, 
19 Sep 1972, 7 62, USNM 213137. 

Description. — Length up to 7.0 mm, about 
4x as long as wide, greatest width at pereon- 
ite 5. Head with slightly concave dorsum 
lacking processes. Pereonite 1 without pro- 
cesses. Pereonite 2 of 6 with dorsal horns 
reaching to about anterior 4th of pereonite 
1; horns tapering to point in dorsal view, in 
lateral view expanding apically into round- 
ed tip produced further ventrally than dor- 
sally; minute tubercle sometimes present at 
midwidth of anterior margin. Pereonite 2 
of 2 without horns. 

Pleotelson about *% as long as wide, tri- 
angular, apex narrowly rounded. Posterior 
half of each lateral margin with about 12 
notches, each notch bearing a seta. Apex 
with several submarginal long setae; dor- 
sum with scattered short setae. 

Frontal lamina broadly rounded anteri- 
orly, not fused with triangular rostrum. 
Clypeus produced into acute process (in lat- 
eral view). 

Antenna | reaching slightly posterior to 
anterior margin of pereonite 3; peduncle 
segment 3 slightly shorter than combined 
lengths of peduncle segments 1 and 2; fla- 
gellum about 14-segmented, segments 1-3 
without esthetes, other segments with | or 
2 esthetes. Antenna 2 of 2 reaching pereon- 
ite 6; peduncle 5-segmented, segment | (Fig. 
1G) closely adhering to head and usually 
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not freed in dissection, segment 5 about as 
long as segments 3 and 4 combined; flagel- 
lum about 11-segmented. Antenna 2 of ¢ 
with distinctly broader peduncle segments, 
peduncle segment 5 longer than segments 
2-4 combined; segments | and 2 of flagel- 
lum fused, with expanded posterodistal cor- 
ner; segment 3 also with expanded postero- 
distal corner. 

Mandible lacinia with 10 teeth; palp seg- 
ment 2 with 2 long setae at midlength and 
subapically on medial margin. Maxilla 1 ex- 
opod with 12 strong marginal spines and 1 
slender spine inserted in gnathal surface. 

.Maxilla 2 with 7 and 9 setae on palp and 
exopod respectively, exopod with 11 setae 
and numerous hairs. 

Maxilliped (Fig. 3B, C) and pereopods 
(Fig. 2A—G) typical for the genus Annina. 
Appendix masculina tapering to smooth 
point, not quite reaching distal margin of 
pleopod 2 endopod. Uropod very similar to 
that of A. kumari (Bowman 1971); protopod 
short, distomedial corner strongly pro- 
duced; endopod subpyriform, about 2.4 x 
as long as wide, both margins with notches 
bearing plumose setae; exopod lanceolate, 
shorter and much narrower than endopod, 
only medial margin notched and bearing 
plumose setae. 

Etymology. —From the Latin noun “‘fus- 
tis,’ a club, referring to the flattened club- 
shape of the horns of pereonite 2 when 
viewed laterally. 

Sexual dimorphism. —In the Cirolanidae, 
sexual dimorphism, aside from the presence 
of oostegites in females and penes and ap- 
pendix masculina in males, is usually absent 
or only slightly developed. Sexual differ- 
ences may occur in body proportions (¢ more 
elongate), in cuticular ornamentation (more 
prominent in 4), and in the structure of pe- 
reopod | and the uropods. The striking dif- 
ference in antenna 2, found in all species of 
Annina, is quite unusual. Furthermore, in 
2 of the species, A. kumari and A. fustis, 
flagellar segments 1 and 2 of antenna 2 are 
fused in the fully differentiated 6, whereas 
in the other 2 species, A. /acustris Budde- 
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Lund, 1908, and A. mesopotamica (Ahmed 
1971), 6 flagellar segments 1 and 2 remain 
separate. Fusion of these segments is apo- 
morphic, since in juvenile males as in fe- 
males of A. fustis these segments are distinct 

(Fig. 1J). Sexual dimorphism of antenna 2 

is found also in Limicolana dinjerra Bruce 

(1986), in which the distal segment of the 

peduncle is swollen in the ¢ but not in the @. 

Comparison.—The 3 previously known 
species of Annina may be distinguished from 
A. fustis by the following: 

A. lacustris (East Africa; Zanzibar (Budde- 
Lund 1908; Monod 1968); Gazi Bay, Kenya 
(Jones & Icely 1981, as E. bowmani); Com- 
oro Islands (Messana 1984)). 

—dorsum of ¢ head, pereon, and pleon with 
numerous tubercles. 

—horns of pereonite 2 in lateral view sin- 
uate, not expanding at apex which is pro- 
duced further dorsally than ventrally. 

—telson and endopod of uropod apically 
truncate. 

—é antenna 2 flagellar segments 1 and 2 
distinct. 


A. kumari (Port Swettenham, Malaysia 

(Bowman 1971)). 

—é with pair of horns on head, pereonite 1, 
and pereonite 2, those on pereonite 2 very 
short and apically acute. 

—apex of frontal lamina pointed in dorsal 
view. 


A. mesopotamica (near Basrah, Iraq (Ah- 
med 1971)). 

—horns of 6 pereonite 2 very short, blunt 

(Fig. 1N). 

—é antenna 2 flagellar segments 1 and 2 
distinct. 

Habitat. —The town of Phang Nga is lo- 
cated at 8°30'N, 98°30’E on the northern 
end of Phang Nga Bay, an estuary on the 
Andaman Sea in southern Thailand. Be- 
tween the town and the bay is an extensive 
area of limestone tower karst situated on a 
mangrove-forested river flood plain. Tum 
Rusee is located in a park just east of Phang 
Nga at the edge of this mangrove forest. It 
is an inland eroded remnant cave consisting 
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Fig. 1. A-—M, Annina fustis: A, 6 habitus, dorsal; B, 6 pereon, lateral; C, ¢ head and pereonites 1-2, dorsal; 
D, 2 head and pereonites 1-2, lateral; E, 6 pereonites 1-2, lateral; F, Right eye, lateral; G, Buccal area, ventral; 
H, ¢ left antenna 1, dorsal; I, 4 left antenna 2, dorsal; J, Left antenna 2, dorsal, 4.4 mm 2; K, @ left antenna 2, 
dorsal; L, Maxilla 1; M, Maxilla 2. N-O, Annina mesopotamica: N, é pereonites 1-2, lateral; O, 6 left antenna 
2, dorsal. (Segment 1 of peduncle not shown in I and O). 
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Fig. 2. Annina fustis 6: A-G, Pereopods 1-7; H, Uropod, dorsal; I, Pleotelson, dorsal. 
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Fig. 3. Annina fustis 6: A, Left mandible; B, Maxilliped; C, Endite of maxilliped; D-H, Pleopods 1-5. 
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of a small shallow stream flowing through 
natural archways. In addition to the Annina 
fustis, shrimps and crabs still under study 
were collected from the Tum Rusee stream. 
Dr. Niel L. Bruce (in litt. 17 Oct 1990) has 
generously suggested that I mention here his 
2 samples of what is almost certainly An- 
nina fustis from mangroves in Singapore. 
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REVISION OF IPHIMEDIIDAE AND SIMILAR 
FAMILIES (AMPHIPODA: GAMMARIDEA) 


C. O. Coleman and J. L. Barnard 


Abstract. —The amphipod families Acanthonotozomatidae, Amathillopsi- 
dae, Astryidae, Epimeriidae (~Paramphithoidae), Iphimediidae, Ochlesidae 
and Stilipedidae are rediagnosed and three new families, Acanthonotozomel- 
lidae, Dikwidae, and Odiidae are described. New keys distinguish these fam- 
ilies; other similar families, Lafystiidae and Laphystiopsidae are diagnosed and 


included in the keys. 


In the process of rediagnosing the Och- 
lesidae Stebbing, 1910 (see Coleman & 
Barnard 1991a), as a family distinct from 
Iphimediidae, we determined that other al- 
terations to the taxonomy of the Iphime- 
diidae and Epimeriidae were necessary. Our 
contribution here offers a different division 
than used in the past based on characters 
not previously used or inconsistently used 
to define these groups. For example, we 
found relatively good consistency of char- 
acters on incisors, rakers, gnathopods and 
coxae in proposing this new division of the 
taxa. 


Discussion 


By using characters other than reduction 
of maxillipedal palp, we are able to tighten 
the diagnosis of Ochlesidae, but this re- 
quires, at the same time, the removal of the 
genera Odius and Postodius from the Iphi- 
mediidae to form the contents of a new fam- 
ily Odiidae, the removal of the peculiar Di- 
kwa from its paramphithoid-iphimediid 
associations to form a unique family Dikwi- 
dae, and the reinstatement of the Amathil- 
lopsidae (an old family synonymized with 
Epimeriidae some years ago). The genera 
Parepimeria Chevreux (1911) and Parepi- 
meriella Schellenberg (1931) are removed 
to the Pleustidae. By removing the above 
contents from the two families, the diag- 
nosis of Epimeriidae becomes strengthened 
and these amphipods can be distinguished 


more discretely from Iphimediidae, without 
resorting to the difficult judgment about the 
conical or quadrate shapes of the mouthpart 
group. Within the Iphimediidae two prin- 
cipal groups remain: those genera similar to 
Iphimedia and those genera similar to Acan- 
thonotozoma. These two groups are distin- 
guished and the Acanthonotozomatidae are 
revived. The new family Acanthonotozo- 
mellidae are split away from Acanthono- 
tozomatidae. 


Methods 


All diagnoses presented herein follow the 
format of comparison to the model amphi- 
pod known as the “basic gammaridean” 
published by Barnard (1969:50, figs. 1, 2). 
The formula for setae on the mandibular 
palp was invented by Stock (1974). Two 
keys with different starting points are pre- 
sented. To account for possible differing in- 
terpretations of certain characters some taxa 
are entered twice in the keys. For example, 
Dikwidae are entered twice to treat the al- 
ternatives of coxa | acuminate and tapering, 
or subtruncate and not tapering. 


Key I to the Families of the 
Iphimediidae and Similar Taxa 


1. Mandibular rakers present ....... 2 

— Mandibular rakers absent ...... 10 

2. Coxa | truncate, not pointed or ta- 
DELIMIT Nt eee re eee Re Gee 2 3 
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2, 


13. 


14. 


1D). 


. Molar absent 
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Coxa | tapering or pointed ...... 7 
. Gnathopod 1 propodochelate, 
head deformed ........... Dikwidae 
Gnathopod 1 not propodochelate 
DADE Tc! mp Ae te ah TT A 595? 4 
. Molar triturative ...Amathillopsidae 
Molar not triturative, or absent .. 5 


. Neither molar present nor incisor 


broadened .. Acanthonotozomellidae 
Either molar present or incisor 


broaden Gia ney ER at: 6 
. Small setose molar present, inci- 
SOLS MAGKOW, Moc.c2 Woe Astryidae 


Molar absent, incisors very broad 
certain Stilipedidae 


. Gnathopod 2 much broader than 


gnathopod 1, carpus lobate .. Odiidae 
Gnathopod 2 almost as slender as 
gnathopod 1, carpus not lobate .. 8 


. Gnathopod 1 propodochelate, 


head deformed and reduced .... 


Gnathopod 1 simple, head formed 
normally 


Molar present .......... Epimeriidae 
. Coxa | truncate below ......... 11 
Coxa | tapering below ......... 14 


. Gnathopods 1-2 propodochelate 


PARSE SE, RUC GR ley ES Iphimediidae 
Gnathopods 1-2 not propodoche- 


JEN Uhre ie en oni ane eset RII RNS 12 
Body and incisors of mandible very 
broad and flat .......... Stilipedidae 
Body and incisors of mandible or- 
GiNaIVS. Coca Ee 13 


Gnathopod 2 subchelate, molar 
absent, coxa 4 not reduced, point- 
Cox laa ea ee Resear ASE iby Lafystiidae 
Gnathopod 2 simple, molar pres- 
ent, all coxae 1-4 reduced, trun- 
CALC ee Coa aeen Laphystiopsidae 
Gnathopod 2 propodochelate ... 
SUNG ete re eR reer Iphimediidae 
Gnathopod 2 not propodochelate 


Carpus of gnathopod 2 produced, 
molar present............ Ochlesidae 


Carpus of gnathopod 2 not pro- 
duced, molar absent ........... 
Si eer eae ae Acanthonotozomatidae 


Key 2 to the Families of the 
Iphimediidae and Similar Taxa 


. Gnathopod 1 propodochelate .... 2 

Gnathopod | subchelate or simple 
wed dancer nlolnbal te Aes a Mars Rie aac Sap 4 

. Gnathopod 2 enlarged, subchelate, 

carpus lobate, (molar triturative, 
Takers present) eye Odiidae 

Gnathopod 2 feeble, propodoche- 
late or simple, carpus not lobate 3 

. Rakers present, gnathopod 2 sim- 
DIE AOE IN) Sane Dikwidae 

Rakers absent, gnathopod 2 pro- 
podochelate 4... Iphimediidae 

. Carpus of gnathopod 2 produced 
MPSA TA? REA RE LA Ochlesidae 

Carpus of gnathopod 2 not pro- 
Guced 5 5 ee MS ener 5 
. Coxa | tapering or pointed ...... 6 
Coxa | not tapering or pointed .. 8 

. Molar produced, triturative or se- 
ROSEN 20k FPPRREE 18) sek one Epimeriidae 

Molar reduced or absent, not tritu- 
Tative Of SCLOSEn. eee 7 

~Rakers:absent.)., 0 eee 
Shee Oh pkta Acanthonotozomatidae 


Rakers) presenti c4 ee ee 
Acanthonotozomellidae 


. Incisors extremely broad and flat 


| Deidre oath ene Sepaoe Stilipedidae 
Incisors of ordinary width and not 


extremehyallat ieee eee 9 
+) Rakers presenti 45 a eee 10 

Rakers absent) jcsciacs. 205 eee 11 
. Molar only setose, gnathopods fee- 

ble, propodus smaller than carpus, 

rectangular or ovate ...... Astryidae 


Molar triturative, gnathopods en- 
larged, propodus larger than car- 
pus, almost almond-shaped 
cag hte, Stead Ciseges eee Amathillopsidae 
Molar absent, gnathopods feeble, 
propodus dominated by carpus, 
subrectangulaty 7... eee 
Acanthonotozomellidae 


ee © © ee ww ww 
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11. Gnathopod 2 subchelate, molar 
absent, coxa 4 not reduced, taper- 
IDO de ih Si eee OR Sree a i mies EERE Lafystiidae 
— Gnathopod 2 simple, molar pres- 
ent, all coxae 1—4 reduced, trun- 
Catena iahts ase an Laphystiopsidae 


Special Couplets Distinguishing 
Ochlesidae and Odiidae 


A. Pereonites 1-6 flat and keel-like 
dorsally, flagella of both antennae 
1—2 reduced, merus and carpus of 
gnathopod 2 produced, palp of 
maxilla 1 reduced, inner plate of 


maxallawi reduced: yes Mee eee B 
B. Gnathopod | simple, gnathopod 2 
simple, coxae 1 and 4 shorter than 
COXNAC DRE 3) a eh eee el! Ochlesidae 
— Gnathopod 1 propodochelate, 
gnathopod 2 subchelate, coxae 1 and 
AVORGINATY bet rie skl ie See H icoteas Odiidae 


Amathillopsidae 
Amathillopsidae Pirlot, 1934:201. 


Diagnosis. —Body compressed. Rostrum 
of medium size or very small (not “‘well 
developed’’). Antennae elongate, flagella 
with 5+ articles; accessory flagellum 1-2 
articulate. Mouthpart part field quadrately 
developed (box-like). Epistome and labrum 
broad, short, entire. Incisor of mandible or- 
dinary, toothed; raker row strong; molar 
large and triturative, palp always present, 
3-articulate. Lower lip with large fleshy in- 
ner lobes, without distinct inner notches. 
Inner plate of maxilla 1 ordinary, apically 
and somewhat medially setose; outer plate 
oblique, normally spinose; palp large, 2-ar- 
ticulate. Inner plate of maxilla 2 without 
facial setae. Palp of maxilliped 4-articulate, 
article 2 not produced medially. Coxae 2- 
3 more or less acuminate, ventral margins 
fitting normal ventral parabolic curve of an- 
terior coxae; coxa | but not 4 shortened, 
coxa | scarcely to not acuminate, mostly 
truncate, coxa 4 not strictly acuminate, with 
weak or no posteroventral lobe, coxa 5 at 
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least slightly shorter than 4. Gnathopods of 
moderate size and with short articles 5—6, 
not flagellar, gnathopod 2 usually slightly 
longer than gnathopod 1; gnathopods 1-2 
propodosubchelate, carpi lobed, propodi 
enlarged and almost almond-shaped. Arti- 
cle 2 of pereopods 5-7 occasionally with 
posterior cusps or teeth. Epimeron 3 lacking 
2 large cusps. Urosomites free. Uropods 1— 
3 biramous. Rami of uropod 3 flattened, 
lanceolate, l-articulate. Telson entire or 
weakly incised, generally not longer than 
peduncle of uropod 3. 

Relationship. — Differing from the Epi- 
merlidae in the weaker rostrum, slightly 
shortened and unpointed coxa 1, lobate car- 
pi and enlarged almond-shaped propodi of 
gnathopods, and presence of large inner 
lobes on the lower lip. 

List of genera.—Amathillopsis Heller, 
1875 (=Acanthopleustes Holmes, 1908). 


Epimeriidae 


Epimerinae [sic] Boeck, 1871:183. 
Paramphithoidae Stebbing, 1906:320. 


Diagnosis. — Body compressed, with dor- 
sal teeth sometimes confined to metasome, 
or urosome, and sometimes weak (Epimeri- 
ella). Rostrum well developed. Antennae 
elongate, flagella with 5+ articles; accessory 
flagellum O-1 articulate. Mouthpart part 
field quadrately developed (box-like). Ep- 
istome and labrum broad, short, incised or 
entire. Incisor of mandible ordinary, 
toothed; raker row strong; molar large and 
triturative or reduced, conical and pubes- 
cent (Epimeriella and Epimeria victoria 
Hurley, 1957); palp always present, 3-artic- 
ulate. Lower lip without inner lobes, with- 
out distinct inner notches. Inner plate of 
maxilla 1 ordinary, medially setose (except 
Uschakoviella); outer plate oblique, nor- 
mally spinose; palp large, 2-articulate. Inner 
plate of maxilla 2 without facial setae. Palp 
of maxilliped 3—4-articulate, article 2 not 
produced medially. Coxae 1-4 acuminate, 
ventral margins fitting normal ventral par- 
abolic curve of anterior coxae; coxae | and 
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4 not shortened, coxa 4 with large postero- 
ventral lobe, coxa 5 at least slightly shorter 
than 4. Gnathopods feeble and with elon- 
gate articles S—6 but not flagellar, gnathopod 
2 usually slightly longer than gnathopod 1; 
gnathopods 1-2 propodosubchelate, or sim- 
ple, merus and carpus not produced. Article 
2 of pereopods 5—7 often with posterior cusps 
or teeth. Epimeron 3 lacking 2 large cusps 
(though occasional species with very small 
epimeral bicuspidation), occasionally body 
or coxae with surficial cusps or rarely artic- 
ulate spines (Uschakoviella). Urosomites 
free. Uropods 1-3 biramous. Rami of uro- 
pod 3 longer than peduncle, flattened, lan- 
ceolate, usually 1-articulate. Telson entire 
or weakly incised, generally not longer than 
peduncle of uropod 3. 

Relationship. — Differing from the Acan- 
thonotozomatidae in the box-like field of 
mouthparts and the well developed man- 
dibular molar and the non-flagellar gnatho- 
pod 1. 

Differing from the Odiidae in the well de- 
veloped flagella of antenna 1, well devel- 
oped medial setae on the first maxillae, ab- 
sence of distinct medial notches on the main 
lobes of the lower lip, strongly acuminate 
coxae 1-3, and well developed (versus re- 
duced) D-E setae on the mandibular palp 
(an accessory character not otherwise used 
in diagnoses). 

The maxillipedal palp of Ochlesidae is 0— 
2 articulate, coxa 4 is shortened, the merus 
and carpus of gnathopod 2 is otherwise pro- 
duced, and the pereon has an anterior keel, 
except Meraldia which has a series of dorsal 
plaques. 

Differing from the Acanthonotozomelli- 
dae in the presence of a molar. 

The Iphimediidae have chelate gnatho- 
pods and have a severely reduced molar. 

The Dikwidae have a chelate gnathopod 
1, flagellar gnathopod 2, and reduced head. 

The Pardaliscidae have poorly developed 
inner plates on the maxillipeds and one of 
the mandibles is heavily flattened; usually 
pardaliscids have an elongate accessory fla- 
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gellum. Most Pardaliscidae have evenly ex- 
tending coxae 1-7, there being little differ- 
ence in the ventral extension of these plates. 

The Stilipedidae have an expanded, non- 
acuminate coxa 1, and foliaceous mandi- 
bles. The Astryidae have a lower lip with 
widely separated outer lobes and the 
gnathopods have a characteristic pattern, the 
carpus being weakly lobate but much wider 
than the thinner, simple propodus. The Sti- 
lipedidae have an exaggerated version of this 
kind of gnathopod but the carpus is not so 
strongly lobate as it is strongly enlarged. 

Stegocephalidae lack a mandibular palp. 

Dexaminidae have fusion of certain uro- 
somites and normal maxillipeds. 

Pleustidae have characteristic lower lips. 

Gammaridans with acuminate coxae have 
a large accessory flagellum and normal max- 
illipeds. 

Within Pontoporeiidae Priscillina also 
bears acuminate coxae but differs otherwise 
from Epimeriidae in the multiarticulate ac- 
cessory flagellum and short inner ramus of 
uropod 3 (gammaroid facies). 

Rhachotropis is distinguished from Epi- 
meriidae (except Epimeria yaquinae) in the 
large gnathopods with expanded propodus 
and short deeply lobate carpus; the telson 
is elongate. Oradarea in the Eusiridae has 
an occasional species with incipiently acu- 
minate coxae. Cleippides quadricuspis has 
points on some anterior coxae, but no coxa 
tapers to a single point downward. 

Amathillopsidae appear similar to eusi- 
rid-calliopiid groups, but differ in the short 
telson. The ratio of size between the plates 
and the palps of the maxilliped in Amathil- 
lopsidae are not typical for Epimeriidae (a 
character not otherwise used in the diag- 
noses). The shape of the gnathopods differs 
strongly from all Epimeriidae. 

Removals.—Parepimeria Chevreux 
(1911) and Parepimeriella Schellenberg 
(1931) are removed to the Pleustidae be- 
cause of the condition of lower lips and 
maxillipeds. 

Eclysis and Epimerieiia were removed to 
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the Astryidae by Andres (1985). Walker 
(1907) originally differentiated Epimeriella 
from Epimeria on the lack of significant 
dorsal body cuspidation, lack of a point on 
coxa 5, the elongate pereopods 5-6, small- 
ness of rostrum, and the imperfect molar. 
His two figures of coxa | on his plate 9 are 
slightly different views but show some ta- 
pering. Gnathopod 1 is less typical of As- 
tryidae than of Epimeriidae. Andres (1985) 
partially described some non-type speci- 
mens of the type species. Epimeriella mac- 
ronyx, but no full analysis and figures of a 
single specimen, nor comparison with types 
appears to be present in the literature. 
Gnathopods have not been reillustrated. 
Andres addresses dactylar lengths of per- 
eopod 5 but not overall lengths relative to 
pereopod 7. Coxae 1-2 of the type species 
are not illustrated but coxae 1-2 of Epi- 
meriella truncata show coxa 1 definitely 
blunt distally but not as greatly and dispro- 
portionately widened as in species of Astrya 
and Stilipes. The gnathopodal carpi are 
much less dominant than in species of As- 
trya and Stilipes, and scarcely differ from 
the classic Epimeria cornigera shown by Sars 
(1895:pl. 128). 

Epimeriella victoria (Hurley 1957; and see 
Moore 1985) has a narrow pointed coxa 1, 
unlike other supposed members of the ge- 
nus (but coxa 1 of the type-species of Epi- 
meriella is still not well documented). The 
close congruency of mandibular molar of E. 
victoria to the other species of Epimeriella 
suggests there might be a close relationship; 
one may establish a transformation series 
between the least cuspidate species of Epi- 
meriella and E. victoria to account for the 
very cuspidate conditions in the latter. For 
the moment we have removed E. victoria 
to Epimeria. It fits into Epimeriidae as well 
as it does into Astryidae; it differs from As- 
tryidae in its tapering coxa 1 and from Epi- 
meriidae in the reduced molar and slightly 
more opened outer lobes of the lower lip. It 
fits Epimeriidae better because of the cus- 
pidation character ofits body and coxae and 
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the weakness of carpal expansion on the 
gnathopods. The latter character is a prob- 
lem of context and needs much better doc- 
umentation in the literature than heretofore 
available. 

List of genera. —Paramphithoe Bruzelius, 
1859 (=Acanthosoma Ross, 1835, hom- 
onym, Hemiptera) (=type genus); Actina- 
canthus Stebbing, 1888; Epimeria Costa, 
1851, 1851-1853 (=Pseudepimeria Chev- 
reux, 1912a, 1912b, =Subepimeria Bellan- 
Santini, 1972); Epimeriella Walker, 1906, 
1907; Metepimeria Schellenberg, 1931; 
Uschakoviella Gurjanova, 1955. 


Acanthonotozomellidae, new family 


Type genus. — Acanthonotozomella Schel- 
lenberg, 1926. 

Diagnosis. —Body compressed, with dor- 
sal teeth (except Acanthonotozomopsis). 
Rostrum well developed (except Acanthono- 
tozomopsis). Antennae elongate or short, 
flagella with 5+ articles, rarely with 2 (Ama- 
tiquakius),; accessory flagellum absent. 
Mouthpart part field conical. Epistome and 
labrum narrow, long, incised. Incisor of 
mandible ordinary, toothed; raker row 
strong; molar reduced or absent; palp al- 
ways present, 3-articulate. Lower lip with- 
out inner lobes, without distinct inner 
notches. Inner plate of maxilla 1 ordinary, 
medially setose or setation reduced; outer 
plate oblique, normally spinose; palp large, 
2-articulate. Inner plate of maxilla 2 with- 
out facial or medial setae. Palp of maxilli- 
ped 4-articulate, article 2 often produced 
medially. Coxae 2—4 more or less acumi- 
nate, ventral margins fitting normal ventral 
parabolic curve of anterior coxae or in type 
genus coxa 2 shortened; coxae | and 4 not 
shortened, coxa 1 widened in 2 genera but 
not significantly wider than coxa 2 (versus 
Stilipedidae), subtruncate or rounded (ex- 
cept Acanthonotozomoides with concave 
margin and anteroventral tooth), coxa 4 with 
large posteroventral lobe (except Acantho- 
notozomopsis and small in Amatiquakius). 
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Coxa 5 shorter than posteroventral lobe of 
4. Gnathopods feeble, subequal; gnatho- 
pods 1—2 simple or weakly parachelate, me- 
rus and carpus not produced, carpi slender. 
Article 2 of pereopods 5—7 often with pos- 
terior cusps or teeth. Epimeron 3 often with 
2 large cusps posteroventrally. Urosomites 
free. Uropods 1-3 biramous. Rami of uro- 
pod 3 longer than peduncle, flattened, lan- 
ceolate, l-articulate. Telson entire or weak- 
ly incised, generally not longer than peduncle 
of uropod 3. 

Relationship. —See the Epimeriidae, Odi- 
idae, Ochlesidae, for distinctions from those 
families and see Epimeriidae for mention 
of families outside of the iphimedioid group 
of families included herein, which differ in 
the same way as from Acanthonotozomel- 
lidae. 

Differing from the Acanthonotozomati- 
dae in the presence of rakers on the man- 
dible. 

Differing from the Iphimediidae in the 
presence of rakers, the simple gnathopods 
1-2, and in the absence of medial setae on 
the inner plate of maxilla 2. 

Differing from the Dikwidae in the ab- 
sence of a molar, the normal head, simple 
gnathopod 1, and the non-flagellar gnatho- 
pod 2. 

Acanthonotozomella and Acanthonoto- 
zomopsis share with Stilipedidae a slightly 
expanded coxa 1, and in most species coxae 
1-3 are not sharply pointed but rather trun- 
cate or rounded. The Stilipedidae are dis- 
tinguished by the immensely broadened 
mandibles. 

The mandibular incisors in Acanthono- 
tozomellidae move plesiomorphically in the 
‘horizontal transverse plane of the body and 
in a plane perpendicular to the long axis of 
the mandible” (Watling & Thurston 1989), 
whereas in the Iphimediidae there occurs 
gradual change of the cutting plane towards 
the “‘vertical frontal plane of the body and 
in the medial-lateral plane through the long 
axis of the mandible.” This transition of the 
cutting plane, however, cannot be used to 
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separate Acanthonotozomellidae from 
Iphimediidae, because Pseudiphimediella 
bears the plesiomorphic mandibular con- 
ditions. 

Maxilliphimedia bears the fully plesio- 
morphic mandibular conditions and An- 
chiphimedia intermediates between the ple- 
siomorphic state and the apomorphic frontal 
mandibular cutting plane (compare with 
Watling & Thurston 1989). These two gen- 
era differ from Stilipedidae in the chelate 
gnathopods with otherwise completely dif- 
ferent form than in Stilipedidae and in the 
paired dorsal cusps typical of most iphi- 
mediids. 

Acanthonotozomellidae are similar to 
Stilipedidae and Astryidae in that coxa | is 
expanded and apically truncate or rounded 
in most species of Acanthonotozomellidae. 
For the most part coxa 1 of Acanthonoto- 
zomellidae is not broader than coxa 2 as in 
Astryidae and Stilipedidae. Astryidae have 
a molar and Stilipedidae have broadened 
mandibular bodies and incisors. The 
gnathopods of Acanthonotozomellidae are 
subtly distinct from those of Astryidae and 
Stilipedidae where the carpus significantly 
dominates the propodus in its breadth. 

Composition. —Acanthonotozomella 
Schellenberg, 1926 (=Paracanthonotozoma 
Bellan-Santini, 1972); Acantonotozomoides 
Schellenberg, 1931; Acanthonotozomopsis 
Watling & Holman, 1980; Amatiquakius 
Coleman & Barnard, 1991b. 


Acanthonotozomatidae Stebbing 
Acanthonotozomatidae Stebbing, 1906:210. 


Diagnosis. —Body compressed, with or 
without dorsal teeth. Rostrum well devel- 
oped. Antennae elongate, flagella with 5+ 
articles; uniarticulate accessory flagellum 
present. Mouthpart field conical. Epistome 
and labrum narrow, long, incised. Incisor 
of mandible narrow, toothed; raker row ab- 
sent; molar reduced or absent; palp always 
present, 3-articulate. Lower lip apically 
pointed, without inner lobes, without dis- 
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tinct inner notches. Inner plate of maxilla 
1 ordinary, medially setose; outer plate 
oblique, normally spinose; palp large 
(somewhat shortened in A. cristatum), 
2-articulate. Inner plate of maxilla 2 with- 
out facial setae. Palp of maxilliped 4-artic- 
ulate, article 2 not produced medially. Cox- 
ae 1-4 acuminate, ventral margins fitting 
even curve or straight line of anterior coxae; 
coxae | and 4 not shortened, coxa 4 with 
large posteroventral lobe, coxa 5 slightly 
shorter than 4. Gnathopod 1 feeble, slender, 
articles 5-6 weakly elongate, gnathopods 1- 
2 propodosubchelate, merus and carpus not 
produced. Article 2 of pereopods 5-7 often 
with posterior cusps or teeth. Epimeron 3 
with 2 large cusps posteromarginally (except 
Acanthonotozoma cristatum), occasionally 
body or coxae with surficial cusps. Urosom- 
ites free. Uropods 1—3 biramous. Rami of 
uropod 3 longer than peduncle, flattened, 
lanceolate, 1-articulate. Telson weakly in- 
cised, generally not longer than peduncle of 
uropod 3. 

Relationship. —The Epimeriidae differ in 
the well developed mandibular molar. See 
Epimeriidae for mention of differences from 
families outside of the families included 
herein. 

See the Odiidae, Ochlesidae, Acanthono- 
tozomellidae, Iphimediidae, and the Dikwi- 
dae for distinctions from those families. 

List of genera. — Acanthonotozoma Boeck, 
1876 (=Acanthonotus Ross, 1835 [=hom- 
onym, Pisces], =Panoploeopsis Kunkel, 
1910). 


Ochlesidae Stebbing 
Ochlesidae Stebbing, 1910:581. 


Diagnosis.—Body compressed, at least 
pereonites 1-6 projecting dorsalwards as thin 
flat keel or formed in to flat plaques (Meral- 
dia). Rostrum well developed. Antennae 
poorly developed, short, flagella with 4 or 
fewer articles; accessory flagellum absent. 
Mouthpart field conically developed. Epi- 
stome and labrum narrow, long, entire. In- 
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cisor of mandible ordinary, toothed, or nee- 
dle-shaped or blunt or scarcely toothed; 
raker row absent; molar small and weakly 
triturative or reduced and simple; palp al- 
ways present, 3-articulate, D-E setae re- 
duced. Lower lip without inner lobes, outer 
lobes very thin, with inner notches only at 
apices. Inner plate of maxilla 1 minute, of- 
ten medially setose, setae usually very small; 
outer plate coniform, spinal margin very 
oblique, spines few and mostly fused; palp 
tiny, l-articulate. Inner plate of maxilla 2 
with only terminal setae. Plates of maxilli- 
ped very thin, palp O—2-articulate. Coxae 1- 
3 more or less acuminate, at least one coxa 
tapering, ventral margins not fitting normal 
ventral parabolic curve of anterior coxae; 
coxae | and 4 shortened, coxa 3 usually with 
posterodorsal buttress, coxa 4 with peculiar 
shape (see figures in Coleman and Barnard 
1991a), with posteroventral lobe, coxa 5 
about as long as 4. Gnathopods feeble and 
with elongate articles 5-6 (article 3 of 
gnathopod | mostly elongate, versus Odi- 
idae), gnathopod | weakly flagellar, gnatho- 
pod 2 usually slightly broader and shorter 
than gnathopod 1; gnathopods 1-2 simple, 
merus and carpus of gnathopod 2 produced. 
Article 2 of pereopods 5-7 lacking posterior 
cusps or teeth. Epimeron 3 rarely with 2 
large cusps. Urosomites free. Uropods 1-3 
biramous. Rami of uropod 3 subequal to or 
longer than peduncle, flattened, lanceolate, 
usually 1-articulate. Telson entire, generally 
not longer than peduncle of uropod 3. 
Relationship. —Differing from the Epi- 
meriidae in the thin dorsal keel or plaques 
on the pereon, short antennal flagella, short 
coxae | and 4, in the simple gnathopod | 
and produced merus and carpus of gnatho- 
pod 2, reduction of D-E setae on the man- 
dibular palp, reduction of medial maxillary 
setae and loss of at least 2 articles on the 
maxillipedal palp. See Epimeriidae for 
mention of differences from families out- 
side of the families included herein. 
Differing from the Odiidae in the reduc- 
tion of coxae | and 4, absence of rakers, in 
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the produced carpus of gnathopod 2 and the 
simple gnathopod 1. 

Differing from the Acanthonotozomati- 
dae in the presence of a molar, and from 
that family and Acanthonotozomellidae in 
the reduction of the maxillipedal palp, re- 
duction of D-E setae on the mandibular 
palp, reduced coxae | and 4, and the pro- 
duced carpus of gnathopod 2. 

Differing from the Iphimediidae in the 

produced carpus of gnathopod 2, simple 
gnathopods 1-2, short coxae | and 4, keel- 
like dorsal margin of pereonites 5-6, and 
the presence of a mandibular molar. 
- Differing from the Dikwidae in the more 
or less well developed head, short coxa 4, 
simple gnathopod 1, produced carpus of 
gnathopod 2, conical outer plate of maxilla 
1, reduced palp of maxilliped, and the re- 
duced D-E setae of the mandibular palp. 

Like the Ochlesidae, the Lafystiidae have 
a 2-articulate palp on the maxilliped; oth- 
erwise they differ from Ochlesidae in the 
long coxa 4, normal lower lip, broad, un- 
keeled body, parachelate gnathopod 2, lack 
of meral and carpal lobe on gnathopod 2 
and well developed laciniae mobiles on both 
mandibles. 

List of genera. —Ochlesis Stebbing, 1910 
(=type genus); Curidia Thomas, 1983; Me- 
raldia Barnard & Karaman, 1987; Ochle- 
sodius Ledoyer, 1982. 


Dikwidae, new family 


Type genus. —Dikwa Griffiths, 1974:266. 

Diagnosis. —Body compressed, with thin 
middorsal keel on pereonites 1—5, dorsal ca- 
rina on pereonites 6-7 and pleonites 1-3 
(based on new observation of material from 
South African Museum). Head poorly 
formed, rostrum absent (our interpretation 
despite Griffiths 1977). Antennae elongate, 
flagella with 5+ articles; accessory flagellum 
absent. Mouthpart part field ?quadrately de- 
veloped (box-like). Epistome and labrum 
broad, short, incised. Incisor of mandible 
ordinary, toothed; raker row strong; molar 
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large and triturative; palp 3-articulate (D-— 
E setae well developed, versus Odiidae). 
Lower lip without inner lobes, without inner 
notches. Inner plate of maxilla 1 slender, 
only apically setose; outer plate truncate, 
with 13 spines; palp large, 2-articulate. In- 
ner plate of maxilla 2 [unknown]. Palp of 
maxilliped 4-articulate, article 2 not pro- 
duced medially. Coxae 3—4 more or less acu- 
minate, coxa 2 shortened and blunt below, 
ventral margins not fitting normal ventral 
parabolic curve of anterior coxae; coxae 1 
and 4 not shortened, coxa 1 truncate-con- 
cave below, with marginal points and an- 
teroventral lobule, coxa 4 with small pos- 
teroventral lobe, coxa 5 shorter than 
posteroventral lobe of 4. Gnathopods feeble 
and with elongate articles 5—6 on gnathopod 
2, and article 6 on gnathopod 1, gnathopod 
2 flagellar and much longer than gnathopod 
1; gnathopod 1 propodochelate, gnathopod 
2 simple, merus and carpus not produced. 
Article 2 of pereopods 5-7 with posterior 
cusps or teeth. Epimeron 3 lacking 2 large 
cusps posteroventrally. Urosomites free. 
Uropods 1-3 biramous. Rami of uropod 3 
longer than peduncle, though peduncle 
elongate, flattened, lanceolate, 1-articulate. 
Telson weakly incised, not longer than pe- 
duncle of uropod 3. 

Relationship. — Differing from Epimeri- 
idae in the severely reduced head, chelate 
gnathopod 1, simple gnathopod 2, and elon- 
gate articles of the gnathopods. 

Differing from Odiidae in the acuminate 
coxae 3—4, simple gnathopod 2, conical out- 
er plate of maxilla 1, broad (ordinary) lower 
lip, and broad prebuccal parts. 

Differing from Ochlesidae in the reduced 
head, chelate gnathopod 1, well developed 
and extraordinary maxilla 1, 4-articulate 
maxillipedal palp, well developed antennal 
flagella, and unshortened coxae | and 4. 

Differing from the Acanthonotozomati- 
dae and Acanthonotozomellidae in having 
a mandibular molar, chelate gnathopod 1, 
flagellar gnathopod 2 and reduced head. 

Differing from Iphimediidae in the sim- 
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ple gnathopod 2, presence of mandibular 
rakers, triturative molar, normal lower lip, 
and severely reduced head. 

See Epimeriidae for mention of differ- 
ences from families outside of the families 
included herein. 

List of genera.—Dikwa Griffiths, 1974. 


Iphimediiae 
Iphimedinae Boeck, 1871:178. 


Diagnosis. —Body compressed, with dor- 
sal teeth (except minutely in Iphimedia gib- 
ba and absent in Pariphimedia normani). 
Rostrum well developed. Antennae elon- 
gate, flagella with 5+ articles; accessory fla- 
gellum 0-1 articulate. Mouthpart part field 
cenically developed. Epistome and labrum 
highly variable, broad or narrow, short or 
long, incised or entire. Incisor of mandible 
variable, broad and toothed in transition to 
needle shaped or blunt, untoothed, callused 
or hollowed out; raker row absent; molar 
absent or reduced (Stegopanoploea with 
conical molar); palp always present, 3-ar- 
ticulate. Lower lip without inner lobes, with 
or without distinct inner notches. Inner plate 
of maxilla 1 ordinary or minute, usually me- 
dially setose; outer plate oblique, normally 
spinose or reduced (Nodotergum); palp large 
or small, 1—2-articulate. Inner plate of max- 
illa 2 rarely with facial setae. Palp of max- 
illiped 3-4-articulate, article 2 produced 
medially in several genera. Coxae 2—4 more 
or less acuminate, ventral margins fitting 
normal ventral parabolic curve of anterior 
coxae; coxae | and 4 not shortened, coxa 1 
variable, broad or narrow, acuminate or not, 
coxa 4 with large posteroventral lobe, coxa 
5 shorter than 4. Gnathopods feeble and 
with elongate articles 5-6, gnathopod | of- 
ten flagellar, gnathopod 2 usually slightly 
longer or stouter than gnathopod 1; gnatho- 
pods 1-2 propodochelate, or gnathopod 1 
simple in Nodotergum, merus and carpus 
not produced. Article 2 of pereopods 5-7 
often with posterior cusps or teeth. Epi- 
meron 3 usually with 2 large cusps. Uro- 
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somites free. Uropods 1-3 biramous. Rami 
of uropod 3 longer than peduncle, flattened, 
lanceolate, l-articulate. Telson entire or 
weakly incised, generally not longer than 
peduncle of uropod 3. 

Remarks. —Gnathopod 1 of Nodotergum 
is simple, and because rakers and notches 
on lower lip are absent, Nodotergum might 
be assigned to Acanthonotozomatidae, but 
the chelate gnathopod 2 and 3-articulate 
maxillipedal palp suggest closer affinities to 
Iphimediidae than to Acanthonotozomati- 
dae. The outer plate of maxilla 1 in Nodo- 
tergum is reduced and poorly spinose. Max- 
illiphimedia and Paranchiphimedia differ 
from typical Iphimediidae in the untapered 
coxa | and broad, flattened mandible. 

Relationship. — Differing from the Epi- 
meriidae in the absence of raker spines and 
the presence of at least one pair of chelate 
gnathopods. 

Differing from the Odiidae in the chelate 
gnathopod 2, reduction or absence of man- 
dibular molar, and absence of rakers. 

The maxillipedal palp of Ochlesidae is 0— 
2 articulate, the antennal flagella are re- 
duced, coxae | and 4 are shortened, the 
propodi of the gnathopods are simple, and 
gnathopod 2 otherwise has lobate merus and 
carpus. 

Differing from the Acanthonotozomati- 
dae in the presence of at least one pair of 
chelate gnathopods. 

Differing from the Acanthonotozomelli- 
dae in the presence of at least one pair of 
chelate gnathopods and the absence of rak- 
ers. 

Differing from the Dikwidae in the che- 
late gnathopod 2, unreduced head and the 
reduced or absent mandibular molar and 
rakers. 

Differing from Stilipedidae in the chelate 
gnathopod 2. 

See Epimeriidae for mention of differ- 
ences from families outside of the families 
included herein. 

Removals. — Bathypanoploea and its syn- 
onyms are removed to the Stilipedidae. 
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List of genera. —Iphimedia Rathke, 1843 
(type genus) =Microcheles Kroyer, 1846, 
=Panoploea Thomson, 1880, =/phime- 
diopsis Della Valle, 1893, =Cypsiphimedia 
K. H. Barnard, 1955; Anchiphimedia K. H. 
Barnard, 1930; Anisoiphimedia Karaman, 
1980; Coboldus Krapp-Schickel, 1974; 
Echiniphimedia K. H. Barnard, 1930; 
Gnathiphimedia K. H. Barnard, 1930; [phi- 
mediella Chevreux, 1911, 1912b; Labriphi- 
media K. H. Barnard, 1931, 1932 (=Maor- 
iphimedia Hurley, 1954); Maxilliphimedia 
K. H. Barnard, 1930; Nodotergum Bellan- 
Santini, 1972; Paranchiphimedia Rufto, 
1949; Parapanoploea Nicholls, 1938; Par- 
iphimedia Chevreux, 1906; Pseudiphime- 
diella Schellenberg, 1931; Stegopanoploea 
Karaman, 1980. 


Odiidae, new family 


Type genus. —Odius Liljeborg, 1865:11. 

Diagnosis. —Body compressed, all pere- 
onites dorsally flush, in most species pro- 
jecting dorsalwards as thin flat keel (see 
‘““Remarks”’ below), teeth present only on 
pleon. Rostrum well developed. Antennae 
poorly developed, short, flagella with 6-8 
short articles; accessory flagellum absent. 
Mouthpart part field conically developed. 
Epistome and labrum narrow, elongate, mi- 
nutely incised. Incisor of mandible narrow, 
scarcely toothed; raker row strong; molar 
small and triturative; palp present, 3-artic- 
ulate (D-E setae reduced, versus Dikwidae). 
Lower lip without inner lobes, outer lobes 
thin, with inner notches or excavations. In- 
ner plate of maxilla 1 small, apically with 
1-3 setules; outer plate oblique (“‘conical’’), 
normally spinose; palp 1-articulate. Inner 
plate of maxilla 2 without facial or medial 
setae. Palp of maxilliped 4-articulate, article 
2 not produced medially. Coxae 1-3 weakly 
tapering but coxae 2-4 remaining quadrate 
below, ventral margins fitting normal ven- 
tral parabolic curve of anterior coxae; coxae 
1 and 4 not shortened, coxa 3 lacking pos- 
terodorsal buttress, coxa 4 with large pos- 
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teroventral lobe, coxa 5 shorter than 4. 
Gnathopod 1 feeble and with elongate ar- 
ticles 5—6, weakly flagellar, gnathopod 2 
much larger and broader than gnathopod 1; 
gnathopod | propodochelate or with spine 
forming chela; 2 propodosubchelate, merus 
and carpus produced. Article 2 of pereo- 
pods 5-7 with or without posterior cusps or 
teeth. Epimeron 3 with 2 large cusps pos- 
teroventrally. Urosomites free. Uropods 1- 
3 biramous. Rami of uropod 3 longer than 
peduncle, flattened, lanceolate, usually 
1-articulate. Telson weakly incised, not lon- 
ger than peduncle of uropod 3. 

Remarks. —We have examined the types 
of O. antarcticus which have a thin but weak 
dorsal keel from pereonite 5 to pleonite 2. 

Relationship. — Differing from Epimeri- 
idae in the diverse gnathopods, with chelate 
gnathopod | and produced merus and car- 
pus on gnathopod 2, conically arranged 
mouthparts and generally reduced subsid- 
iary features on mouthparts, the presence 
of distinct notches or medial excavations on 
the lobes of the lower lip, and a flush dorsal 
keel on the pereon. 

Odius has many of the same body for- 
mations as found in Ochlesidae. For ex- 
ample, its basic members, albeit weakly in 
O. antarcticus, have the compressed body 
formed into a dorsal keel and have a dorsal 
tooth on pleonite 3 characteristic of prim- 
itive ochlesids (compare O. carinatus and 
O. eridunda). The head is tall dorsoventrally 
and short anteroposteriorly and incipiently 
appears to be telescoped into pereonite 1. 
The antennae are short and the flagella 
poorly articulate. The labrum is slender, 
elongate and triangular. The mandibular 
molar is strongly processed, and the number 
of D and E setae on the third palp article is 
reduced (a character not otherwise used in 
diagnoses except for Odiidae and Ochlesi- 
dae). Odius, is, however, not an ochlesid 
because articles 4—6 of gnathopod 2 are short 
and broad, and the propodus is broadly sub- 
chelate; article 3 of gnathopod 1 is not elon- 
gate and the propodus is cheliform; coxa 4 
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is fully developed and lobate as in Iphi- 
mediidae; the maxillipedal palp has more 
than 2 articles; coxa | is not significantly 
reduced in size. Differing from the Ochlesi- 
dae also in the truncate coxae 2-3 and pres- 
ence of cusps on article 2 of pereopods 5-7. 

Differing from the Acanthonotozomati- 
dae, Acanthonotozomellidae, and Iphime- 
diidae (except Stegopanoploea) in the pres- 
ence of a molar, the produced merus and 
carpus of gnathopod 2, and the absence of 
dorsal teeth on the pereon; instead, the pere- 
on has a flush dorsal keel or margin. 

The Dikwidae are characterized by re- 
duced head, well developed D-E setae on 
the mandibular palp, and flagellar gnatho- 
pod 2. 

See Epimeriidae for mention of differ- 
ences from families outside of the families 
included herein. 

List of genera.—Odius Liljeborg, 1865 
(=Otus Bate, 1862, homonym, Lepidop- 
tera) (=type genus); Postodius Hirayama, 
1983. 


Astryidae 
Astryidae Pirlot, 1934:175. 


Diagnosis.—Body compressed, with or 
without dorsal teeth (sometimes confined to 
metasome). Rostrum of medium size or very 
small. Antennae weakly elongate, flagella 
with 5+ articles; accessory flagellum absent. 
Mouthpart part field quadrately developed 
(box-like). Epistome and labrum broad, 
short, weakly incised. Incisor of mandible 
ordinary, toothed; raker row strong; molar 
reduced, conical and pubescent; palp always 
present, 3-articulate. Lower lip without in- 
ner lobes (except tiny inner basal lobes), 
outer lobes widely spaced, without distinct 
inner notches. Inner plate of maxilla 1 or- 
dinary, somewhat medially setose; outer 
plate oblique, spines reduced to 7 (? or 8) 
in Eclysis; palp large, 2-articulate. Inner plate 
of maxilla 2 without facial setae. Palp of 
maxilliped 4-articulate, article 2 not pro- 
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duced medially. Coxae 2—4 scarcely acu- 
minate, ventral margins fitting normal ven- 
tral parabolic curve of anterior coxae; coxae 
1 and 4 not shortened, coxa | expanded, 
wider than coxa 2, truncate or rounded be- 
low, coxa 4 with posteroventral lobe, coxa 
5 shorter than 4. Gnathopods feeble, sim- 
ple, merus not lobate, with slightly elongate, 
weakly lobate or non-lobate carpus, prop- 
odus shorter and narrower than carpus, nip- 
ple-like, gnathopod 2 usually slightly longer 
than gnathopod 1. Article 2 of pereopods 
5-7 lacking posterior cusps or teeth. Epi- 
meron 3 lacking 2 large cusps. Urosomites 
free. Uropods 1-3 biramous. Rami of uro- 
pod 3 longer than peduncle, flattened, lan- 
ceolate, usually 1-articulate. Telson cleft. 

Relationship. — Differing from Stilipedi- 
dae in the narrowness of the incisors, the 
presence of a setose molar and the reduction 
of spines on the outer plate of maxilla 1. 

Remarks. —We keep Eclysis distinct from 
Astrya based on the expanded palp of max- 
illa 1 and the need to describe many un- 
known characters. Epimeriella is trans- 
ferred to Epimeriidae because of the 
ordinary outer plate of maxilla 1 and poorly 
dominant carpus of the gnathopods. Epi- 
meriella victoria Hurley (1957) is trans- 
ferred to Epimeria because of tapering 
coxa |. 

List of genera.—Astyra Boeck, 1871 
(=Chagosia Walker, 1909, =Parastyra Pir- 
lot, 1934); Eclysis K. H. Barnard, 1932. 


Stilipedidae 
Stilipedidae Holmes, 1908:535. 


Diagnosis. —Body compressed, dorsal 
teeth present or confined to urosome. Ros- 
trum very small. Antennae moderately 
elongate, flagella with 5+ articles; accessory 
flagellum O-1 articulate. Mouthpart part 
field quadrately developed (box-like). Ep- 
istome and labrum broad, short, incised or 
lobate. Incisor of mandible extremely wide, 
smooth or toothed; raker row present or 
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absent; molar absent; palp always present, 
3-articulate. Lower lip with or without weak 
inner lobes, outer lobes widely separated, 
without distinct inner notches. Inner plate 
of maxilla 1 ordinary, apically and some- 
what medially setose; outer plate oblique, 
normally spinose in 2 genera, very wide and 
superspinose in many species; palp large, 
2-articulate, greatly widened apically. Inner 
plate of maxilla 2 without facial setae. Palp 
of maxilliped 4-articulate, article 2 not pro- 
duced medially. Coxae 2—4 more or less acu- 
minate, ventral margins flush; coxae 1 and 
4 not shortened, coxa 1 widely expanded, 
wider than narrowed coxa 2, ventral margin 
rounded or quadrate, coxa 4 weakly acu- 
minate, with posteroventral lobe, coxa 5 
shorter than 4. Gnathopods feeble, simple 
or very poorly subchelate, merus not lobate, 
with slightly elongate, weakly lobate carpus, 
propodus irregularly ovate, shorter and nar- 
rower than dominant carpus, gnathopod 2 
usually slightly longer than gnathopod 1. 
Article 2 of pereopods 5—7 without posterior 
cusps or teeth. Epimeron 3 lacking 2 large 
cusps. Urosomites free. Uropods 1-3 bira- 
mous. Rami of uropod 3 longer than pe- 
duncle, flattened, lanceolate, 1-articulate. 
Telson weakly incised. 

Remarks. —Astryoides and Bathypano- 
ploea retain the plesiomorphic characters of 
rakers and normal outer plate of maxilla 1. 

Relationship. —See Astryidae and Acan- 
thonotozomellidae Relationships. Differing 
from the Iphimediidae and Acanthonoto- 
zomatidae in the broadened and non-acu- 
minate coxa |. Differing from Epimeriidae 
in the lack of molar, broad, flat mandible, 
and dominant carpus of the gnathopods. 

List of genera.—Stilipes Holmes, 1908 
(type genus); Bathypanoploea Schellenberg, 
1939 (=Iphimediopsis Schellenberg, 1931, 
homonym, =Epimeriopsis K. H. Barnard, 

1931, void ab initio, misidentified type spe- 
cies, =Pseudiphimediopsis Ruffo, 1949); Al- 
exandrella Chevreux, 1911, 1912b (=Par- 
andaniexis Nicholls, 1938, =homonym, 
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=Pseudandaniexis Nicholls, 1938); Asty- 
roides Birstein & Vinogradova, 1960. 


Lafystiidae 
Lafystiidae Sars, 1895:382. 


Diagnosis. —Body broadened, without 
dorsal teeth. Rostrum large, flattened. An- 
tennae scarcely elongate, flagella with 5+ 
articles; accessory flagellum absent. Mouth- 
part part field conically developed (box-like). 
Epistome and labrum of ordinary width and 
length, entire. Incisor of mandible ordinary, 
toothed; raker row absent; molar absent; 
palp present, 3-articulate. Lower lip without 
inner lobes, without distinct inner notches. 
Inner plate of maxilla 1 small, apically se- 
tose; outer plate oblique, normally spinose; 
palp tiny, 1-articulate. Inner plate of maxilla 
2 without facial setae. Palp of maxilliped 
reduced to 2 articles. Only coxae 4-6 acu- 
minate, coxa 4 longer than coxae 1-3, latter 
ordinary and quadrate, their ventral mar- 
gins flush; coxa 4 with weak posteroventral 
lobe, with strong anteroventral lobe, coxae 
5-6 with strong, sharp posteroventral lobe, 
scarcely shorter than or subequal to 4. 
Gnathopod | feeble and with scarcely elon- 
gate articles 5—6, gnathopod 2 slightly larger 
than gnathopod 1; gnathopod 1 simple, 
gnathopod 2 weakly propodochelate, merus 
and carpus not produced. Article 2 of pereo- 
pods 5-7 without posterior cusps or teeth. 
Epimeron 3 lacking 2 large cusps. Uroso- 
mites free. Uropods 1—3 biramous. Rami of 
uropod 3 elongate but peduncle also slightly 
elongate, rami flattened, lanceolate, 1-artic- 
ulate. Telson entire, not longer than pedun- 
cle of uropod 3. 

Relationship. — Differing from the La- 
phystiopsidae in the normal outer plate of 
maxilla 1, the reduction of the maxillipedal 
palp, the sub(para)chelate gnathopod 2, and 
the lack of molar. 

List of genera.—Lafystius Kroyer, 1842 
(type genus) (=Darwinia Bate, 1857, =Der- 
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mophilus Beneden & Bessels, 1870, =Ich- 
thymozocus Hesse, 1873). 


Laphystiopsidae 
Laphystiopsidae Stebbing, 1899:211. 


Diagnosis based only on Laphystiopsis; 
see Remarks for Prolaphystius. 

Diagnosis. —Body slightly broadened, 
with weak or strong dorsal teeth on few 
pleonites. Rostrum large and flat or absent. 
Antennae elongate, first longer than second, 
flagella with 5+ articles; accessory flagellum 
absent. Mouthpart part field quadrately de- 
veloped (box-like). Epistome and labrum 
broad, short, minutely incised. Incisor of 
mandible ordinary, toothed; rakers absent; 
molar present, well developed but smooth 
or triturative (Prolaphystius); palp present, 
3-articulate. Lower lip with or without small 
fleshy inner lobes, without distinct inner 
notches. Inner plate of maxilla 1 small, with 
One apical seta; outer plate oblique, spines 
reduced to 5; palp large, 1—2-articulate. In- 
ner plate of maxilla 2 without facial setae. 
Palp of maxilliped 4-articulate, article 2 not 
produced medially. No member of coxae I|- 
4 acuminate downward, all short, broader 
than long, ventral margins of coxae 1-4 flush; 
coxa 4 without posteroventral lobe; coxa 5 
longer or shorter than 4. Gnathopods 1-2 
feeble, simple, carpi not lobate, propodi 
narrow and rectangular. Article 2 of pereo- 
pods 5-7 lacking posterior cusps or teeth. 
Epimeron 3 lacking 2 large cusps. Uroso- 
mites free. Uropods 1-3 biramous. Rami of 
uropod 3 elongate, peduncle ordinary, rami 
flattened, lanceolate, 1-articulate. Telson 
entire, not longer or greatly longer than pe- 
duncle of uropod 3. 

Remarks. — Prolaphystius combines char- 
acters of Lafystiidae and Laphystiopsidae. 
Its lafystiid characters are larger coxae with 
some degree of acumination, a posterior lobe 
on coxa 4, and shortened coxa 5; its la- 
phystiopsid characters are presence of (trit- 
urative) molar, simple feeble gnathopod 2, 
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and reduction of spines on outer plate of 
maxilla 1; its unique apomorphic characters 
are elongate telson, and loss of rostrum. K. 
H. Barnard (1930:342) thought that Lafys- 
tiidae and Laphystiopsidae should be syn- 
onymized. We believe Prolafystius should 
be reevaluated and place it here only pro- 
visionally. 

Relationship. —Differing from Lafysti- 
idae in the presence of a molar, reduction 
of spines on outer plate of maxilla 1, simple 
gnathopod 2, and 4-articulate palp of the 
maxillipeds. 

List of genera. — Laphystiopsis Sars, 1895 
(type genus); ?Prolaphystius K. H. Barnard, 
1930; Prolaphystiopsis Schellenberg, 1931. 
(Note: We have determined that Sars (1895) 
overlooked the biarticulate condition of the 
palp on maxilla | in Laphystiopsis; this ne- 
gates the only published distinction of Pro- 
laphystiopsis Schellenberg; specimens of the 
latter will be examined to seek any other 
possible generic difference). 
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CURIDIA MAGELLANICA, NEW SPECIES, 
FROM MAGELLAN STRAIT 
(CRUSTACEA: AMPHIPODA: OCHLESIDAE) 


C. O. Coleman and J. L. Barnard 


Abstract. —The new species, Curidia magellanica, differs from similar species, 
Curidia debrogania and Ochlesodius spinicornis, in the strong development of 
the pointed projections on peduncular articles 1 and 2 of antenna | and the 
fourth article of antenna 2. The coxal plates of pereopods 2 and 3 of Ochlesodius 
spinicornis are apically truncate, in Curidia magellanica, rounded and subacute, 
respectively. The maxillipedal palp is much longer in the new species compared 
to Curidia debrogania and there are remnants of an articular suture, which 
might indicate relationships to the genus Ochlesodius. The classic genus Odius 
is an analogous morph in the Iphimediidae with many characters that might 
be considered plesiomorphic to the Ochlesidae; it has been relegated to a new 
family Odiidae by Coleman & Barnard (1991). 


The genera and species of the family Och- 
lesidae are reviewed for the first time since 
its description by Stebbing (1910). A new 
diagnosis of the family is presented by Cole- 
man & Barnard (1991), who also discuss its 
relationship to many similar families; here, 
a complete description of the family is pre- 
sented. New keys for identification and lists 
of species are provided herein. The lists of 
species present each species with its describ- 
er and date followed in parentheses by one 
Or more modern references, followed by 
geographical codes for distribution set in 
brackets; a list of these codes is found in 
Barnard & Barnard (1983:18 1-203). 


Ochlesidae 


Ochlesidae Stebbing, 1910:581.—Coleman 
& Barnard, 1991:259. 


Description. —Body massive, com- 
pressed, one or more segments usually with 
large dorsal tooth. Head short from front to 
rear, but tall, partially enveloped by pereon. 
Rostrum large. Antennae short but thick, 
not longer than 5 pereonites, flagella sparse- 
ly articulate, accessory flagellum absent. Eyes 


ordinary. Lateral cephalic lobes well devel- 
oped. 

Mouthparts grouped conically. Labrum 
elongate. Mandibular incisors moderately 
broad, smooth or weakly crenulate in mid- 
dle, each end (side) bounded by small tooth; 
left mandible with spiniform lacinia mobi- 
lis, right absent or represented by small con- 
ical spine; palp 3-articulate, article 1 elon- 
gate or not; rakers absent; molar very small, 
poorly triturative or simple. Mandibular 
lobes of labium acuminate, inner lobes weak 
or absent. Inner plate of maxilla 1 small or 
indiscernible, outer plate subconical, spines 
mostly fused to base, palp vestigial though 
often armed with long seta. Lobes of maxilla 
2 elongate, inner shortened. Inner plate of 
maxilliped acuminate, outer operculiform; 
palp small, 0-2 articulate. 

Anterior coxae acuminate or oddly 
shaped: coxae | and 4 shortened relative to 
long and thin coxae 2 and 3, coxa 3 with 
posterodorsal buttress forming attachment 
to pereon; coxa 5 shorter than 4. Gnatho- 
pods feeble, gnathopod 1 simple or mi- 
nutely parachelate, gnathopod 2 simple or 
subchelate, otherwise gnathopod 2 with 
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produced carpus and/or merus; articles 3- 
6 of gnathopod 1 slender, elongate, apical 
setae usually strap-shaped or grossly feath- 
ered. Article 2 of pereopods 5—7 well ex- 
panded, with posteroventral lobe. Gills on 
coxae 2—7, narrow, or apically geniculate; 
oostegites narrow and broad together in 
same species, thus narrow on coxae 2 and 
5 but broad on coxae 3—4 or also broad on 
coxa 2 in another species. Pleopods ordi- 
nary. Epimera toothed or not. 

Urosomites separate. Uropods 1-3 bira- 
mous but outer rami of uropods 2-3 shorter 
than inner; peduncle of uropod 3 elongate, 
thus longer than urosomites 2-3 together, 
inner rami of uropod 3 as long as or slightly 
shorter than peduncle, flattened, lanceolate, 
outer ramus l|-articulate. Telson entire or 
weakly incised, variable in size and shape. 

Variables. —Body narrowing dorsally to 
thin continuous keel or segments forming 
flattened dorsal pedestals. Antennae cus- 
pidate or not. Epistome and labrum highly 
variable, broad or narrow, long or short, 
incised or entire. Coxae variable. Dactyls of 
pereopods 3-7 elongate (Ochlesis innocens), 
or short (Ochlesis lenticulosus). Telson short 
or elongate, leaf-shaped or long and trun- 
cate. 

Relationship. —Ochlesidae differ from 
Iphimediidae in (1) the produced merus and 
carpus of gnathopod 2; (2) the reduction of 
the maxillipedal palp to fewer than 3 arti- 
cles; (3) the reduced antennal flagella; (4) 
the slender keel-like narrowing of the dorsal 
margin of pereonites 1-6, which also lack 
teeth; and (5) the peculiar though internally 
diverse forms of the anterior coxae, in which 
coxa 4 is strongly shortened, coxa | is dis- 
parately shortened, and coxa 4 occurs in 
grotesque shapes. The shortened condition 
of coxa | is of incremental degree, in that 
the shortened coxa 1 of Iphimediidae re- 
mains within the smooth parabola formed 
by the lower edges of coxae 4, 3, 2, and 1, 
whereas in Ochlesidae, coxae 2 and 3 are of 
equal length; no parabolic curve with coxa 
4 is possible because it is shortened in such 
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fashion that the anterior coxae have a jagged 
appearance. The dorsal keel of the six an- 
terior thoracic segments also is found in sev- 
eral members of Acanthonotozomatidae and 
in the genus Dikwa (Dikwidae), but in all 
of those, one or more of pereonites 1—6 has 
a dorsal tooth. 

See Coleman & Barnard (1991) for ad- 
ditional comments on more remote taxa. 


Key to the Genera of Ochlesidae 


1. Palp of maxilliped 2-articulate ... 
aed a Miia went onblvd pac bkN Ochlesodius 
— Palp of maxilliped O-1 articulate .. 2 
2. Body keel dorsally flattened, with 
plaques, pereonites with lateral 
plaques, telson linguiform, lateral 
margins curled upward Meraldia 
— Body keel dorsally knife-like, pereo- 
nites smooth laterally, telson flat .. 3 
3. Palp of maxilliped absent .... Ochlesis 
— Palp of maxilliped l-articulate ... 
|e aie ala a Ju Eh i pat ol Curidia 


Key to the Species of Ochlesidae 


1. Body keel dorsally flattened, with 
plaques, pereonites with lateral 
plaques, telson linguiform, lateral 
margins curled upward 
Benne ne cereteme ue a) Meraldia meraldi 

— Body keel dorsally knife-like, per- 
eonites smooth laterally, telson flat 


ee ee ee ew ww 


2. Coxae 1-3 not tapering, blunt or 
truncate apically, palp of maxilliped 
with 2 articles . Ochlesodius spinicornis 

— Coxae 1-3 tapering, rounded or at- 
tenuate apically, palp of maxilliped 
with 0=1 article 4 ee ee 3 

3. Coxa 4 not excavate posteriorly, 
body with at least one large dorsal 


TOOUHS, Aare sup. ahd Foe ee 4 
— Coxa 4 excavate posteriorly, body 

lacking large dorsal teeth ......... 7 
4. Epimeron 3 with tooth ........... 5 


— Epimeron 3 lacking tooth ......... 6 
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5. Pleonites 2—3 only with dorsal rugae 
Nera 8 Sar E ti et Ochlesis innocens 

— Pleonites 2-3 with strong dorsal 
tooth Wenge. f. 2k. Ochlesis lenticulosa 

6. Pereonite 7 and pleonites 1-2 with 

strong dorsal tooth, teeth present on 
antennae 1-2....... Ochlesis carinata 

— Only pleonite 3 with strong dorsal 

tooth, teeth absent on antennae l-— 
DF CUE SERIES Ochlesis eridunda 

7. Antennae and epimeron 3 lacking 
significant teeth ....Ochlesis levetzowi 

— Antennae and epimeron 3 with sig- 


muficamtatee tht... aaeee seen eG) 8 
8. Teeth of antennae small, palp of 

maxilliped absent ........ Ochlesis alii 
— Teeth of antennae medium to large, 

palp of maxilliped l-articulate .... 9 


9. Palp of maxilliped shorter than ba- 
solateral margin of outer plate, fla- 
gellum of antenna | as long as ar- 
ticles 1-2 of peduncle, coxa 3 
expanded distally from coxa 4, an- 
terodorsal hump of coxae 3-4 small, 
pereonite 7 longer than pereonites 
4—6 together, teeth of antennae of 
medium length ... Curidia debrogania 

— Palp of maxilliped longer than ba- 
solateral margin of outer plate, fla- 
gellum of antenna | as long as article 
1 of peduncle, coxa 3 not expanded 
distally from coxa 4, anterodorsal 
hump of coxae 3—4 large, pereonite 
7 not longer than pereonites 5-6 to- 
gether, teeth of antenna long 

Curidia magellanica 


Curidia Thomas 


Curidia Thomas, 1983:127 (Curidia debro- 
gania Thomas, 1983, original designa- 
tion). 


Diagnosis. — Like Ochlesis but maxilliped 
with 1|-articulate palp. 

Species.—C. debrogania Thomas, 1983, 
western Caribbean [471]; C. magellanica 
Coleman & Barnard, herein, Magellan re- 
gion [864]. 


DAM 


Marine, Caribbean Sea, Belize, 6 m, and 
Magellan region, 92-101 m, 2 species. 


Meraldia Barnard & Karaman 


Meraldia Barnard & Karaman, 1987:857 
(Ochlesis meraldi J. L. Barnard, 1972, 
original designation). 


Diagnosis. — As in key. 

Species.— Meraldia meraldi (J. L. Bar- 
nard, 1972) southern Australia [785]. 

Marine, Pearson Islands, South Australia, 
35 m, | species. 


Ochlesis Stebbing 


Ochlesis Stebbing, 1910:581 (Ochlesis in- 
nocens Stebbing, 1910, monotypy). 


Diagnosis. — As in key. 

Removal.—Ochlesis meraldi J. L. Bar- 
nard, 1972, to Meraldia. 

Species. — Ochlesis alii J. L. Barnard, 1970 
(20. innocens ID of Pirlot, 1936 and ?Schel- 
lenberg, 1938), Hawaii and Indonesia [381 
+ 2640]; O. carinatus Ledoyer, 1986, Wal- 
ters Bank, bathyal [725wB]; O. eridunda J. 
L. Barnard, 1972, southern Australia [785]; 
O. innocens Stebbing, 1910, southeast Aus- 
tralia [781]; O. lenticulosus K. H. Barnard, 
1940 (Griffiths 1974b, 1974c, 1975), south- 
ern Africa [743]; O. levetzowi Schellenberg, 
1953 (Griffiths 1974a, 1974c), southern Af- 
rica [743]. 

Marine, Indo-Pacific from Hawaii to 
southern Australia and southern Africa, 0- 
200 m, 6 species. 


Ochlesodius Ledoyer 


Ochlesodius Ledoyer, 1982:48 (Ochlesodius 
spinicornis Ledoyer, 1982, original des- 
ignation). 


Diagnosis.— As in key. 

Species.—Ochlesis spinicornis Ledoyer, 
1982, Madagascar [698]. 

Marine, Glorieuses, 26 m, | species. 


Diz 


Curidia magellanica, new species 
Figs. 1-4 


Material. —Holotype, USNM 253546, 
female 2.4 mm, with setose oostegites; 
USNM 253547, 34 paratypes. 

Type locality.—Eltanin St. 958 (52°56'S 
75°00'W), Magellan region of south Chile; 
5 Feb 1964; depth range 92-101 m; gear: 5’ 
Blake trawl. 

Etymology. —The species name refers to 
the type locality. 

Description. —Body strongly compressed 
laterally, sharply ridged dorsally as shown 
in Fig. la; pereonite | forming a rostrum- 
‘like anterior process; pereonite 2 shortest; 
pereonite 7 longest, posterodorsal margin 
forming a tooth; pleonites 1 and 2 postero- 
lateral margin roundly produced, postero- 
ventral angle of epimera produced, postero- 
dorsal margin slightly produced; pleonite 3 
with dorsal hump, posteroventral margin of 
epimeron 3 with pointed tooth, urosomite 
1 longest; urosomite 2 shortest. Head par- 
tially hidden by pereonite 1, eyes with 17 
to 22 ommatidia, lateral cephalic lobe 
pointed anteriorly; rounded epistomal pro- 
cess between antennae 2. 

Antenna | (Fig. 1b): article 1 broad, lon- 
ger than 2, with ventromedial acute process 
exceeding first third of first flagellar article; 
article 2 with similar process exceeding half 
of first flagellar article; article 3 shorter than 
flagellar article 1; accessory flagellum ab- 
sent; flagellum consisting of three articles, 
article 1 longest with aesthetascs ventrally. 
Antenna 2 (Fig. 1d): subequal in length to 
antenna 1; article 2 with subacute gland cone; 
articles 2 and 3 subequal in length; article 
4 with long acute medial process almost 
reaching distal margin of peduncular article 
5; article 5 as long as flagellum; flagellum 
consisting of 3 articles. 

Labrum (Fig. Ic): elongated, tapering dis- 
tally; epistome forming keel-like process. 
Mandible (Fig. 2d, e): styliform; incisor 
simple, very small, with cutting edge, slen- 
der lacinia mobilis on left mandible, absent 
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on right mandible; pars molaris small, cup- 
like weakly triturative; palp 3-articulate, ar- 
ticle 1 slightly expanded distally, 0.82 as 
long as article 2, article 2 longest, article 3 
0.91 as long as article 2, curved ventrally, 
with linear comb row, apically with 3 short 
setae. Hypopharynx (Fig. 2f): slender, long 
and narrow apices. Maxilla 1 (Fig. 2a): inner 
plate small, outer plate styliform with 5-6 
spine-like setae distomedially; palp uniar- 
ticulate, short with long seta distally. Max- 
illa 2 (Fig. 2b); inner plate wider than outer 
plate with 8 setae distally; outer plate longer 
than inner plate with 10 setae distally. Max- 
illiped (Fig. 2c): inner plate slender, long 
(70% of outer plate), spine-like seta apically, 
row of setae on medial margin; outer plate 
rounded distally with several setae subapi- 
cal; palp present, uniarticulate (remnants of 
former articular suture visible under high 
magnification), 1 long and 1 short incon- 
spicuous setae terminally. 

Gnathopod 1 (Figs. la, 3a): coxa much 
shorter than coxa of pereopod 2 (65%), ta- 
pering distally; basis elongate, slightly lon- 
ger than ischium and merus together; carpus 
and propodus subequal in length and width; 
propodus with some setae distally; dactylus 
with some plumose setae and one stout seta 
posteriorly. Gnathopod 2 (Figs. la, 3b): coxa 
elongated, rounded distally, anteroproxi- 
mal angle overlapping coxa 1; basis elon- 
gate, ischium shorter than merus; postero- 
distal angle of merus bearing process; carpus 
longer than propodus, increasing in width 
distally, with setae on posterodistal process; 
dactylus stout, bifid with claw anteriorly (see 
detail of Fig. 3b). 

Pereopod 3 (Fig. 3c): anteroproximal part 
of coxa rounded, overlapping coxa 2, pos- 
teromarginal rounded process, coxa taper- 
ing distally to subacute tip; basis slightly 
increasing in width distally; ischium short 
and broad; merus with anterodistal acute 
process (carpus to dactylus missing). Pereo- 
pod 4 (Fig. 4a): coxa broad, anteriorly and 
posteriorly excavate, overlapping coxa 3 
proximally; basis simple; merus similar in 
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Fig. 1. 
d, antenna 2. 


shape as to pereopod 3; carpus increasing 
in width distally with some spine-like setae 
posteromarginally, anterodistal angle 
slightly produced; propodus longer than 
merus, with some spine-like setae postero- 
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0,|mm 


Holotype of Curidia magellanica n. sp., female 2.4 mm. a, lateral habitus; b, antenna 1; c, labrum; 


marginally; dactylus stout with terminal 
claw. Pereopod 5 (Figs. la, 4e): coxa very 
broad, anteroproximal corner produced, 
overlapping coxa 4; basis broad with incon- 
spicuous ridge on lateral face, overlapping 
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0,05mm 


005mm 


Fig. 2. Holotype of Curidia magellanica n. sp., female, 2.4 mm. a, maxilla 1; b, maxilla 2; c, maxilliped; d, 
left mandible; e, right mandible; f, part of hypopharynx. 


ischium and merus with posterodistal lobe; anteroproximally lobate; basis similar in 
merus broad with posterodistal process shape to pereopod 5 but slightly longer, me- 
(carpus to dactylus damaged during dissec- rus broad with acute posterodistal process; 
tion). Pereopod 6 (Figs. la, 4b): coxa broad- carpus longer than merus, increasing in 
er than long, slightly excavate posteriorly, width distally, posterodistal angle slightly 
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0,1 mm 
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0,1 mm 


Fig. 3. Holotype of Curidia magellanica n. sp., female, 2.4 mm. a, pereopod 1; b, pereopod 2, detail showing 
dactylus with claw; c, pereopod 3; d, uropod 1; e, uropod 2; f, uropod 3, from ventral side. 


produced; propodus longest with some 
spine-like setae anteromarginally; dactylus 
stout with terminal claw. Pereopod 7 (Figs. 
la, 4c): coxa small, with posteromarginal 
excavation; basis similar in shape to pereo- 


pods 5 and 6 but broader, anteromarginally 
sinuoid; ischium, merus, carpus and dac- 
tylus as for pereopod 6. 

Gills present on coxae 2-7 slender, weak- 
ly sac-like but on pereopod 7 as long as 


276 PROCEEDINGS OF THE BIOLOGICAL SOCIETY OF WASHINGTON 


Fig. 4. Holotype of Curidia magellanica n. sp., female, 2.4 mm. a, pereopod 4; b, pereopod 6; c, pereopod 
7; e€, pereopod 5. Paratype, ovigerous female, 2.9 mm. d, telson. 


broad. Oostegites on coxae 2—4 broadly ex- beyond uropods 2 and 3, peduncle elongate, 
panded distally, rounded, oostegite of coxa longer than rami, with row of spiniform se- 
5 short and slender. tae dorsolaterally; rami subequal in length, 

Uropod | (Figs. la, 3d): slightly reaching some spine-like setae on both margins. Uro- 
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pod 2 (Figs. la, 3e): peduncle subequal to 
inner ramus, length of outer ramus *4 of 
inner ramus, rami with spine-like setae on 
both margins. Uropod 3 (Figs. la, 3): pe- 
duncle stout; inner ramus longer than outer 
ramus. Telson (Fig. 4d, from paratype): en- 
tire, elongate, tapering distally. 

Descriptive note. —Because the mandib- 
ular palp and telson were damaged on the 
holotype, descriptions are taken from a 
paratype ovigerous female 2.9 mm. 

Discussion.—The Ochlesidae consist of 
the apomorphic genera Meraldia Barnard & 
Karaman (1987) and Ochlesis Stebbing 
(1910) lacking a maxillipedal palp and the 
plesiomorphic genus Curidia Thomas (1983) 
with an uniarticulate palp. The plesiomor- 
phic genus Ochlesodius Ledoyer (1982), 
bearing a 2-articulate maxillipedal palp, was 
placed with the Iphimediidae by Ledoyer 
(1982). This genus should be moved to the 
Ochlesidae, which seem to be related to the 
Iphimediidae (compare Bousfield 1978). 
Ledoyer (1986) points at the similarity be- 
tween Ochlesis and Odius, an iphimediid “‘a 
laquelle ils [the ochlesids] pourraient étre 
rattaches.”’ On the contrary, Coleman & 
Barnard (1991) moved Odius to the new 
family Odiidae because it has more char- 
acters in common with the Ochlesidae and 
does not fit well in the Iphimediidae. 

The new species is relegated to the genus 
Curidia owing to its uniarticulate maxilli- 
pedal palp by which it is separated from 
Ochlesodius spinicornis Ledoyer, 1982. Al- 
though the body shape of the new species 
is similar to Curidia debrogania and Och- 
lesodius spinicornis, the new species 1s clear- 
ly distinguished from those species by the 
strong development of the pointed projec- 
tions in the peduncular articles | and 2 of 
antenna | and the fourth article of antenna 
2. The coxal plates of pereopods 2 and 3 of 
Ochlesodius spinicornis are apically trun- 
cate, in Curidia magellanica rounded and 
subacute, respectively. The maxillipedal 
palp is much longer in the new species com- 
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pared to Curidia debrogania and there are 
remnants of an articular suture, which might 
indicate relations to the genus Ochlesodius. 
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AMATIGUAKIUS FORSBERGHIT, A NEW GENUS AND SPECIES 
FROM ALASKA (MARINE AMPHIPODA: EPIMERIIDAE) 


C. O. Coleman and J. L. Barnard 


Abstract.—The new genus and species, Amatiguakius forsberghi, was col- 
lected in “‘pink coral”? at 37 meters of depth from the Aleutian Islands. The 
new genus differs from other members of Acanthonotozomellidae in the prom- 
inent rounded lateral carinae, and laterally ridged dorsal carinae; the presence 
of 2 ridges on the broad dorsal carinae of pereonite 7 and pleonites; the extreme 
multispinosity of the outer plate on maxilla 1; the strong setation on the inner 
plate of maxilla 1; and, on antenna 2, the reduction of the flagellum to 3 articles, 


with antenna 2 shorter than antenna 1. 


The new taxon, Amatiguakius forsberghi, 
to be described below, is the only species of 
its family found in the arctic-subarctic re- 
gion; all other species occur in the antarctic- 
subantarctic region. 

The difficulty in classifying this species 
was one of the reasons we (Coleman & Bar- 
nard 1991) undertook a revision of the gen- 
era in the old Epimeriidae and Iphimedi- 
idae. Part of that revision included the 
establishment of a new family, Acantho- 
notozomellidae, in which Amatiguakius is 
now placed. A key to the genera of the fam- 
ily is presented below and references to those 
genera may be found in Coleman & Barnard 
(1991). 


Acanthonotozomellidae 


Acanthonotozomellidae Coleman & Bar- 
nard, 1991:257. 


Key to the Genera of 
Acanthonotozomellidae 


1. Body processes bluntly rounded .. 
psp tat iets Te Acanthonotozomopsis 

— Body processes acute or formed into 
distinctly dorsal carinae 

2. Article 2 of maxillipedal palp me- 
dially produced . Acanthonotozomoides 

— Article 2 of maxillipedal palp not 
produced 


3. Pereonite 1 with 1 dorsal carina, 
COxde—siGiviensentr ei ee 
Dk Re at Acanthonotozomella 

— Pereonite 1 with 2 dorsal carinae, 
coxae 2-3 similar ...... Amatiguakius 


Amatiguakius, new genus 


Diagnosis. — Body stout, with dorsal ca- 
rinae on pereon and metasome; pereonite | 
with 2 dorsal carinae, dorsal carinae later- 
ally ridged, carinae on pereonite 7 and 
metasomites wide, with 2 ridges; lateral ca- 
rinae strongly produced and rounded; head 
short, with straight rostrum, lateral cephalic 
lobes rounded; antenna 2 shorter than 1; 
peduncle of antenna | stout, with acute pro- 
cesses; labrum with narrow notch; mandible 
with narrow incisor and setal row, but no 
molar; lacinia mobilis present on both man- 
dibles; maxilla 1 with large inner plate, out- 
er plate with numerous spiniform setae, palp 
exceeding outer plate; setae of maxilla 2 me- 
dioapically comb-like setulate; maxillipedal 
palp slender, article 2 not produced; coxae 
1 to 3 pointed, similar in shape and ridged; 
gnathopods simple, similar; bases of pereo- 
pods 5 to 7 broad, lobate ventrally; pereo- 
pods 3-7 with small setae on medial and 
lateral surfaces; dactyli with spiniform setae 
on concave margin. Telson entire. 

Relationship. — The new genus bears some 
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resemblance to the genus Paramphithoe 
Bruzelius, 1859, in the family Epimeriidae 
(= Paramphithoidae, compare with Gur- 
janova 1972), for example: two dorsal ca- 
rinae on pereonite 1; strongly produced lat- 
eral carinae; acute coxae | to 3. On the other 
hand, the head of the new species lacks a 
pointed lateral cephalic lobe; a mandibular 
molar is absent; coxa 4 is not deeply exca- 
vate; the bases of pereopods 5-7 are lobate 
ventrally; and the telson is short and distally 
rounded. 

On closer view, the new type species is 
similar to the ““Acanthonotozoma-com- 
plex” (compare Watling & Holman 1980). 
In particular, Acanthonotozomella Schel- 
lenberg, 1926, Acanthonotozomopsis Wat- 
ling & Holman, 1980, and Acanthonoto- 
zomoides Schellenberg, 1931 seem to be 
closely related; these genera have been rel- 
egated to a new family Acanthonotozomel- 
lidae by Coleman & Barnard (1991). The 
combination of characters typical of Acan- 
thonotozomella, Acanthonotozomopsis, 
Acanthonotozomoides and Amatiguakius 
that differs from genera in the Iphimediidae 
is as follows: gnathopods simple, similar 
in shape and setation (versus differences in 
lengths, setation and the typical euchela 
found in all true iphimediids); and setal rak- 
er row present (absent in Iphimediidae). The 
genera mentioned above bear in common: 
body dorsally armamented; lateral carinae 
present; labrum narrowly notched; mandi- 
bles with raker row, molar absent; lobes of 
maxilla 2 with similar setae; short and 
rounded telson; and dactyli at least of 
gnathopods with spiniform setae on con- 
cave margin. Acanthonotozomella barnardi 
Watling & Holman, 1980 and the new spe- 
cies bear setae in the hypopharyngeal gap. 
The rostra of Acanthonotozomoides subli- 
toralis, Acanthonotozomella barnardi, 
Acanthonotozomella alata and the new spe- 
cies have raised lateral edges. 

The Acanthonotozomellidae differ from 
the monotypic Acanthonotozomatidae in 
the presence of mandibular rakers. 
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The Acanthonotozomellidae differ from 
the Amathillopsidae in the absence ofa mo- 
lar, feeble gnathopods, and lack of inner 
lobes on the lower lip. 

The erection of the new genus was nec- 
essary because of the remarkable differences 
from the known genera of Acanthonoto- 
zomellidae: the prominent rounded lateral 
carinae; the laterally ridged dorsal carinae; 
the presence of 2 ridges on the wide dorsal 
carinae of pereonite 7 and pleonites; anten- 
na 2 with 3 flagellar articles; and antenna 2 
shorter than antenna 1. 


Amatiguakius forsberghi, new species 
Figs. 1-5 


Etymology. —The generic name refers to 
the type locality. The species name is de- 
rived from the collector of the material. 

Holotype. —USNM 253545, female, 28 
mm in length, with setose oostegites. 

Type locality.—East side of Amatiguak 
Island, Aleutian Islands; 13 Jul 1958; col- 
lected by Eric D. Forsbergh (Inter-Ameri- 
can Tropical Tuna Commission) “on pink 
coral, caught on ... line”’ [fishing line?]; 
depth, 20 fathoms. 

Description. — Body: Stout, pereonites and 
pleonites with dorsal carinae, laterally ridged 
as in Fig. 1b. Lateral carinae on pereonites 
strongly projecting as in Fig. la. Pereonite 
1 with 2 dorsal carinae, anterior carina 
shorter, pointing anteriorly, posterior cari- 
na slightly bent posteriorly, similar in shape 
and length to carinae of succeeding seg- 
ments; dorsal carinae of pereonite 7 and 
metasome with 2 ridges laterally and wider 
than preceding segments (seen from lateral 
view); metasomal epimera ridged as in Fig. 
1b, with acute process posterolateromargin- 
ally; urosomite 1 longest, with middorsal 
acute process, short posteromarginal pro- 
cess on urosomite 2, urosomite 3 excavate 
posteromarginally. 

Head (Fig. Ic, d): Short (about as long as 
pereonites 1-2 together, partially hidden 
under coxa 1; with weak posterior elevation 
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Fig. 1. 
head seen from dorsal, d, right lateral side of head. 


and dorsal ridge; horizontal rostrum with 
raised lateral edges, truncate anteriorly in 
lateral view; rounded epistomal process be- 
tween antennae 2, round lateral bulges, but 
no ommatidia or pigmentation (blind?); 
ventrolateral lobes rounded, slightly bent 
laterally. 

Antenna 1 (Fig. 2a): Short, peduncular 
article 1 stout, with pointed process later- 
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a-—d. Amatiguakius forsberghi n. sp., holotype, 28 mm in length. a, dorsal view, b, lateral view, c, 


ally; article 2 shorter, with acute process; 
article 3 shortest; two small rounded pro- 
jections medially and proximally to flagel- 
lum, smaller one with two setae distally 
(vestigial accessory flagellum?); flagellum 
with 11 articles, each with conspicuous 
group of long aesthetascs and setae apically 
(Fig. 2c). Antenna 2 (Fig. 2b).— Shorter than 
antenna | (about 55%); peduncular articles 
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Fig. 2. a—l. Amatiguakius forsberghi n. sp., holotype, 28 mm in length. a, antenna 1, b, antenna 2, c, detail 
of antenna 1, d, labrum, e, right mandible, f, distal part of left mandible, g, maxilla 1, setae on outer plate 
omitted, dotted line indicates length of spiniform setae, h, palp of maxilla 1, i, spiniform setae on outer plate 
of maxilla 1, place of insertion of hair-like setae is shown. 


Y 


1-3 short, distally serrate with short setae, Labrum (Fig. 2d): Ventral margin round- 
articles 4—5 subequal in length, covered with ed, medially notched. 
groups of short setae; flagellum 3-articulate, Mandibles (Fig. 2e, f): Slender, incisors 


article 1 longest, with 3 groups of setae. narrow, weakly toothed; right mandible with 
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0.lmm 


Fig. 3. a-e. Amatiguakius forsberghi n. sp., holotype, 28 mm in length. a, maxilla 2, dotted line indicates 
lengths of setae, detail shows apical region of inner and outer plate, b, inner plate of maxilliped, seen from oral 
side, c, lower lip, d, maxilliped, seen from ventral side, e, pereopod 1, setation of merus to dactylus on detail. 


slender lacinia mobilis, left lacinia broader 3 slightly bent laterally, densely setose ven- 
(Fig. 2f); raker setal row on thin projecting  trally. 

lamella, molar absent; palp 3-articulate, ar- Lower lip (Fig. 3c): Broad; apices round- 
ticle 2 longest, with setae ventrally, article ed, bent medially, covered with hair-like 
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Fig. 4. a-e. Amatiguakius forsberghi n. sp., holotype, 28 mm in length. a, pereopod 2, setation of merus to 
dactylus shown on detail, b, pereopod 3, c, coxa of pereopod 4, d, pereopod 5, e, pereopod 4. 


setae apically; hypopharyngeal gap with se-__ tively large, with 12 setulated setae medio- 
tae medially; mandibular processes broad, marginally; outer plate broad, densely cov- 
with hair-like setae posteriorly. ered with hair-like scales apically, with 

Maxilla 1 (Fig. 2g—i): Inner plate rela- numerous (29?) spine-like setae, each ser- 
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Fig. 5. a-g. Amatiguakius forsberghi n. sp., holotype, 28 mm in length. a, pereopod 6, b, pereopod 7, c, 
pleopod 1, detail shows coupling hooks, d, uropod 1, e, uropod 2, f, uropod 3, g, telson. 


rate medioapically (Fig. 21); slender palp 
2-articulate, exceeding outer plate, stout se- 
tae apically, slender setae laterally. 
Maxilla 2 (Fig. 3a): Outer plate wider than 
inner plate, equal in length, very dense se- 


tation especially on outer plate, all setae dis- 
tomedial comb-like setulate (except short 
medial straw-like scales on face of inner 
plate). 

Maxilliped (Fig. 3b, d): Inner plate elon- 
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gate, short spiniform setae on distomedial 
angle, smooth setae on medial margin, scales 
on oral face; outer plate broad, with spini- 
form setae apically, setae mediomarginally 
and on ventral face; palp relatively slender, 
3-articulate on right, seemingly 4-articulate 
on left. 

Gnathopod 1 (Fig. 3e): Coxa apically 
pointed, sinuoid anteriorly, ridged on lat- 
eral face, additional but weaker ridge near 
posterior margin, short setae posteromar- 
ginally; basis slender; ischium short; merus 
short with group of setae apically; carpus 
slightly expanded distally, densely covered 
_with setae posteriorly and apically; propo- 
dus shorter than carpus (82%), with medial 
and posterior setation, spiniform setae dis- 
toventrally; dactylus with spiniform setae 
posteromarginally. 

Gnathopod 2 (Fig. 4a): Coxa similar to 
coxa 1; basis, ischium and merus similar to 
gnathopod 1; carpus only slightly expanded 
distally, with posterior setation; propodus 
setose medially and posteriorly; dactylus 
spiniform, with slender setae posteriorly. 

Pereopods 3-7: Lateral and medial faces 
of articles 2-7 covered with short setae. 

Pereopod 3 (Fig. 4b): Coxa longer but 
similar in shape to preceding coxae, but not 
as excavate anteriorly, basis longer than is- 
chium and merus; merus and carpus ex- 
panded distally, with process anterodistally, 
with spiniform setae posteromarginally; 
propodus slender, with spiniform setae pos- 
teromarginally; dactylus curved with spi- 
niform setae and claw. 

Pereopod 4 (Fig. 4c, e): Coxa ridged, elon- 
gated, sinuoid anteriorly and posterodistal- 
ly; basis to dactylus similar to those of per- 
eopod 3. 

Pereopods 5-7: Similar except for coxae. 

Pereopod 5 (Fig. 4d): Coxa ridged, wider 
than long, rounded anteriorly, with rounded 
process on coxal face posteroventrally; basis 
broad, longer than merus plus carpus, ridged, 
posteromarginal excavation bounded dor- 
sally by triangular projection, lobate ven- 
trally, covering ischium and merus partial- 


PROCEEDINGS OF THE BIOLOGICAL SOCIETY OF WASHINGTON 


ly; merus and carpus stout, expanded distally 
into posterodistal processes, spiniform se- 
tae anteromarginally; propodus slightly 
rounded posteriorly, spiniform setae an- 
teromarginally, subequal in length to merus 
plus carpus; dactylus with spiniform setae 
anteriorly. 

Pereopod 6 (Fig. 5a): Coxa subquadrate, 
with similar rounded process as on coxa 5; 
basis slightly longer than that of pereopod 
5; ischium to dactylus as for pereopod 5. 

Pereopod 7 (Fig. 5b): Coxa small, ridged; 
basis similar to that of pereopod 6, but 
slightly wider; ischium to dactylus as for 
pereopods 5 and 6. 

Pleopod 1 (Fig. 5c): Peduncle rectangular; 
rami subequal; two coupling hooks as in 
detail of Fig. Sc. 

Uropod 1 (Fig. 5d): Peduncle elongate, 
with numerous spiniform setae on both 
margins; rami shorter (0.8) than peduncle, 
outer ramus slightly shorter than inner ra- 
mus, rami with rows of spiniform setae on 
both margins. 

Uropod 2 (Fig. 5e): Rami similar to those 
of uropod | but as long as peduncle. 

Uropod 3 (Fig. 5f): Peduncle short, with 
dorsal process apically; rami lanceolate, 
about 2.5 times as long as peduncle, outer 
ramus slightly shortened, both rami with 
spiniform setae on both margins. 

Telson (Fig. 5g): Distally rounded; two 
plumose setae on each side. 

Discussion. —The asymmetrical devel- 
opment of the maxillipedal palp of the 
unique specimen of the new species may be 
due to loss and regeneration of the right 
palp. It is not clear if the rounded processes 
proximal to the flagellum of antenna 1 may 
be distinguished as remnants of an acces- 
sory flagellum. 
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A NEW GENUS AND TWO NEW SPECIES OF FRESHWATER 
CRABS FROM MEXICO, ODONTOTHELPHUSA TONINAE 
AND STYGOTHELPHUSA LOPEZFORMENTI 
(CRUSTACEA: BRACHYURA: PSEUDOTHELPHUSIDAE) 


Fernando Alvarez and José Luis Villalobos 


Abstract. —Odontothelphusa toninae is described from the State of Chiapas. 
This is the third species of the genus Odontothelphusa, extending its range to 
the south and east. Stygothelphusa lopezformenti, a new genus and species, is 
described from northern Oaxaca, and is a cave-dwelling species with advanced 


modifications for a troglobitic life. 


With the new species described in this 
paper, and others recently published (AlI- 
varez 1989, Rodriguez & Hobbs 1989), the 
Isthmus of Tehuantepec appears, poten- 
tially, as the geographical area with the high- 
est diversity of pseudothelphusid crabs. 
Odontothelphusa toninae, new species, is the 
third known species of the genus and it is 
probably the most primitive one, being the 
most similar to the Potamocarcinus line. 
Stygothelphusa lopezformenti, new species, 
is a cave-dwelling species which is highly 
modified from the typical pseudothelphusid 
body plan. Although it does not appear as 
specialized as the species of the genus 7 yph- 
lopseudothelphusa Rioja, 1952, this new 
species is in a very advanced stage of ad- 
aptation to the cave environment, suggest- 
ing an established troglobitic life style. A 
comparison of the lengthening of append- 
ages is presented between Typhlopseudo- 
thelphusa and Stygothelphusa, new genus, 
using the same ratios used by Rodriguez & 
Hobbs (1989). All the specimens are de- 
posited in the Carcinological Collection, In- 
stituto de Biologia, Universidad Nacional 
Autonoma de México (IBUNAM). The 
gonopod terminology used is that proposed 
by Smalley (1964) and by Smalley & Ad- 
kison (1984). Carapace breadth and cara- 
pace length are abbreviated as cb and cl; 
catalog numbers are preceded by the letters 


EM which denote an access number; and 
the abbreviation USNM is for the Smith- 
sonian Institution, National Museum of 
Natural History, Washington, D.C. 


Odontothelphusa Rodriguez, 1982 


Remarks. —This genus was proposed by 
Rodriguez (1982) for a species treated by 
Pretzmann (1968) as Potamocarcinus (Zil- 
chia) maxillipes (Rathbun, 1898). The char- 
acter that justified Odontothelphusa was the 
distinctly flattened apical part of the male 
gonopod with two spines on the mesodistal 
angle; one larger, strong spine on the me- 
soproximal angle, and a simple marginal 
process that does not reach the apex of the 
gonopod. In contrast, the genus Potamo- 
carcinus exhibits a large triangular cephalic 
tooth and one or two smaller cephalic teeth, 
the apex of the gonopod is not flattened along 
a caudocephalic axis, and the marginal pro- 
cess is recurved over the apex. Recently, 
Rodriguez & Hobbs (1989) described O. 
monodontis from Grutas del Cocona in the 
State of Tabasco, México, which became the 
second species in the genus. 


Odontothelphusa toninae, new species 
Fig. 1 


Holotype. —é, cb 56.4 mm, cl 37.2 mm; 
small stream passing through the ruins of 
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Fig. 1. Left gonopod and left third maxilliped of Odontothelphusa toninae, new species: a, lateral view; b, 
mesial view; c, cephalic view; d, apical view; e, left third maxilliped, outer view. Scale bars: a-d = 1 mm; e = 
5 mm. 
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Tonina, Municipio de Ocosingo, Chiapas 
(16°53’N, 92°00'W), 8 Apr 1986, colls.: J. 
L. Villalobos, A. Cantu, and J. C. Nates; 
IBUNAM EM-7912. 

Material examined.—7 6 (juveniles), cb 
26.1, 25.8, 25.6, 23.1, 18.5, 14.4, 14.4 mm, 
Gl 1785 N75, Wsts NSO, W235; 10.05 102 
mm; | 92, cb 33.4 mm, cl 22.4 mm; same 
locality and collectors as holotype; IBU- 
NAM EM-7912A. 2 6, cb 34.7, 30.3 mm, 
Cl 2258, 20:6-nania + cb) 4y/h6n Doe eno. 
AYES) aovan, Cl SIAR WHA Wells labs) avnas 
highway Ocosingo-Palenque km 125, Chia- 
pas (17°01'N, 92°08'’W), 9 Apr 1986, colls.: 
_D. Valle and E. Lira, IBUNAM EM-5770. 

Description. —Carapace slightly convex. 
Frontal borders well marked; superior one 
straight, divided by median groove, inferior 
one continuous, bilobed in frontal view. 
Median groove deep and narrow. Postfron- 
tal lobes present as two small elevations. 
Cervical grooves straight. Notch on antero- 
lateral margin between orbit and cervical 
groove. Metagastric region limited by lat- 
eral depressions. Cardiac and intestinal 
regions discernible. Merus of third maxil- 
liped with rounded notch on superior mar- 
gin. Major chela on right side; dactyl teeth 
decreasing in size distally, propodus with 
two larger teeth in middle portion. Fingers 
leaving gap proximally. 

Gonopod strong, straight. Large proxi- 
momesial spine oriented proximally, cre- 
ating a hook-like shape. Superior margin of 
mesial crest straight, rounded caudally, 
forming a right angle cephalically. Dis- 
tomesial spine triangular. Conical spine on 
cephalic surface. Rounded hump on caudal 
portion of lateral surface. Marginal process 
straight, short. 

Etymology.—The specific name is de- 
rived from the Mayan ruins of Tonina, 
Chiapas, where the species occurs. 

Remarks. —Similar to the species of the 
genus Pseudothelphusa, which display a 
progressive modification of lobes or pro- 
cesses of the male gonopod along a geo- 
graphic gradient (Alvarez 1989, Rodriguez 
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1987). The species of Odontothelphusa also 
seem to fit this pattern, being distributed on 
an east-west axis, from the highlands of 
Chiapas to the Los Tuxtlas region in Ve- 
racruz. The species exhibit a rearrangement 
of the proximomesial spine towards the west. 
In addition, O. monodontis, occurring west 
of the range of O. toninae, shows a very 
reduced distomesial spine. Odontothelphu- 
sa toninae may be the most primitive spe- 
cies of the genus considering that it occurs 
in the southeastern limit of the range of the 
genus, and it shows the three cephalic spines 
that appear in Potamocarcinus, from which 
Odontothelphusa may be derived (Rodri- 
guez 1982). 


Stygothelphusa, new genus 


Diagnosis. —Carapace convex, dorsal 
surface roughly divided into three regions: 
one cephalic and two branchial. Width of 
carapace 1.86 times its length. Front with 2 
borders; superior one smooth, bilobed in 
dorsal view, divided into 2 distinct borders 
by wide median division; inferior one con- 
tinuous. Postfrontal lobes present as two 
small elevations on carapace, distinct de- 
pression between gastric and cardiac regions. 
Cervical grooves straight, wide, shallow, not 
reaching anterolateral margin of carapace. 
Forty-four blunt denticles along anterolat- 
eral margin between orbit and posterior 
branchial region. Dorsal margin of orbit with 
internal section smooth, outer portion with 
14 denticles. Shape of orbit atypical, elon- ~ 
gated. Eyes complete, cornea pigmented. 
Third pair of walking legs 1.41 times width 
of carapace. Merus of third pereiopod 6.82 
times as long as broad. Ratios of segments 
of walking legs as follows: carpus/merus 
0.38, propodus/merus 0.60, and dactyl/me- 
rus 0.62. Ratio ischium/exopod of third 
maxilliped 0.37; merus with external mar- 
gin rounded, internal margin straight. Pter- 
ygostomian region covered with setae. Ma- 
jor chela on right side. Merus of cheliped 
subtriangular in cross section, external mar- 
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Table 1.—Comparison of some ratios of troglobitic species of the genera Typhlopseudothelphusa Rioja, 1952, 


and Stygothelphusa, new genus. 


Ratio T. hyba' T. acanthochela* T. mocinor S. lopezformenti 
Carapace breadth/carapace length 1.46 1.53 1.58 1.86 
3rd pereiopod length/carapace breadth 1.60 Did) 1.66 1.41 
Segments of 3rd pereiopod 
Carpus/merus 0.35 0.34 0.38 0.38 
Propodus/merus 0.66 0.68 0.69 0.60 
Dactyl/merus 0.74 0.53 0.57 0.62 


1 Rodriguez & Hobbs (1989). 
? Holotype (USNM 216239). 
3 Paratype (USNM 93740). 


gin with tiny tubercles, internal and inferior 
margins with well defined spines of uniform 
size. Interior margin of carpus with typical 
large spine and 4 smaller spines proximally. 
Palm of right chela smooth, with distinct 
ridge on superior margin bearing small 
granules and spines; inferior margin similar 
to superior margin. Fingers gaping, dactyl 
with large proximal tooth, one small tooth 
proximal to large tooth, 10 small teeth distal 
to large tooth. Propodus with alternate large 
and small teeth. Propodus and dacty] slight- 
ly curved mesially, covered with small tu- 
bercles and spines forming 8 discernible 
longitudinal rows. For a comparison of ra- 
tios between Stygothelphusa, new genus, and 
Typhlopseudothelphusa, see Table 1. 

Type species.—Stygothelphusa lopezfor- 
menti, new species. 

Etymology.—The generic name is de- 
rived from the Latin “‘stygo”’ (subterranean 
waters) and “‘thelphusa,”’ generic name for 
freshwater crabs. 


Stygothelphusa lopezformenti, new species 
Figs. 2, 3 


Holotype. —é, cb 47.2 mm, cl 25.6 mm; 
Cueva del Brujo, Rancho el Guayabo, 4 km 
south of Jacatepec, Municipio Valle Na- 
cional, Oaxaca, 8 Oct 1968, coll.: W. Lopez- 
Forment; IBUNAM EM-10034. 

Description. —Gonopod straight and 
strong. In cephalic view, proximal *% of gon- 


opod twice as thich as distal 4%. Mesial 
process semicircular in mesial view, with 
proximal field of spines; subtriangular in 
caudal view. In lateral view, gonopod uni- 
formly broad with mesial process protrud- 
ing distally. Lateral surface with 3 strong 
spines coming out from lateral crest. Mar- 
ginal process simple, straight, reaching apex. 
In apical view, mesial process very promi- 
nent, slightly curved laterally, apex cavity 
elongated, field of setae in cephalic portion, 
field of small spines in caudal portion. 

Etymology.—The species name is de- 
rived from the collector’s name William 
Lopez-Forment. 

Remarks. —A new genus is proposed due 
to the unique body proportions found in 
this crab and to the distinct gonopod mor- 
phology. This genus is placed in the Tribe 
Potamocarcinini based on the following 
characters: straight gonopod with elongated 
apical field of spines, and a very large mesial 
spine [equivalent to the “strong triangular 
tooth”? defined by Rodriguez (1982)]. In 
posterior view, there are similarities among 
the gonopods of S. /opezformenti and Pota- 
mocarcinus richmondi, P. magnus, P. as- 
poekorum, and P. leptomelus, namely the 
position of the marginal process and ap- 
pearance of mesial process. However, the 
gonopod’s apex is not Potamocarcinus-like, 
resembling more the typical Pseudothelphu- 
sa morphology. The pereiopods of S. /o- 
pezformenti are intermediate between those 
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Fig. 2. Left gonopod, left third maxilliped, and major chela of Stygothelphusa lopezformenti, new species: 
a, mesial view; b, cephalic view; c, lateral view; d, apical view; e, left third maxilliped; f, right chela, outer view. 
Scale bars: a-e = 1 mm; f = 5 mm. 
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Fig. 3. Stygothelphusa lopezformenti, new species. Holotype (cb 47.2 mm): a, dorsal view; b, ventral view. 


of the genus Typhlopseudothelphusa and 
those of epigean species. The carapace 
breadth/carapace length ratio is higher in 
species of Stygothelphusa than in species of 
Typhlopseudothelphusa. However, the ratio 
of third pereiopod length/carapace breadth 
exceeds 1.6 in species of Typhlopseudothel- 
phusa, whereas in species of Stygothelphusa 
this ratio is lower due to the proportionally 
wider carapace. In S. /opezformenti the eyes 
are still complete, although the elongation 


of appendages and the lack of pigmentation 
suggest a troglobitic life style. 
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A NEW PSEUDOTHELPHUSID CRAB FROM A 
CAVE IN SOUTHERN COSTA RICA 
(DECAPODA: BRACHYURA) 


H. H. Hobbs III 


Abstract.—A new species of troglophilic freshwater crab, Pseudothelphusa 
puntarenas, is described from Emus Cave in Provincia de Puntarenas, Costa 
Rica, Central America. This crab lacks any obvious external troglomorphic 
modifications, but is not yet known from epigean waters. The affinities of P. 
puntarenas with other pseudothelphusids are discussed. 


Since the publication of the monograph 
on the Pseudothelphusidae by Rodriguez 
(1982), only three new species of Pseudo- 
theilphusa have been described (Alvarez 
1987, 1989; Alvarez & Villalobos 1990), all 
from southern Mexico. During a joint Aso- 
ciacion Espeledlogica Costarricense—Na- 
tional Speleological Society Expedition to 
Costa Rica, a fourth species, described here- 
in, was discovered from Emus Cave in 
Provinicia de Puntarenas and represents the 
first cavernicolous pseudothelphusid known 
from Costa Rica. This species brings the 
total number of Central American (Mexico, 
Guatemala, Belize, and Costa Rica) cave 
pseudothelphusids to 16 (see also Reddell 
1981, Rodriguez & Hobbs 1989a, 1989b). 
Information concerning other cavernico- 
lous pseudothelphusids can be found in 
Rodriguez (1985, 1991) and Rodriguez & 
Bosque (1990). Terminology follows that 
used by Rodriguez (1982). The following 
abbreviations are employed: USNM, Unit- 
ed States National Museum (Smithsonian 
Institution), Washington, D.C.; IVIC, Cen- 
tro de Ecologia, Instituto Venezolano de In- 
vestigaciones Cientificas, Caracas, Vene- 
zuela; CL, carapace length; CW, carapace 
width. 


Pseudothelphusa puntarenas, new species 
Fig. 1 


Description. —Superior frontal border of 
carapace (Fig. 1A, C) generally smooth, di- 


vided medially by notch continuous with 
median groove. Inferior frontal border well 
defined, formed by small tubercles from 
which carapace rising steeply. Carapace sur- 
face (Fig. 1C) weakly convex with regions 
moderately well defined, gastric and bran- 
chial regions elevated; limits of epigastric 
regions rather obscure; broadly V-shaped 
cervical groove prominent, not reaching an- 
terolateral margin. Anterolateral margin 
rather evenly rounded with 8-12 small den- 
ticles between orbit and cervical groove. 
Pterygostomian region densely setose (Fig. 
1A). Third maxilliped (Fig. 1A, L) with ex- 
opod greater than half length of ischium; 
ischium/exopod ratio varying from 53.4— 
64.3, average 59.3. Chelipeds unequal, right 
chela (Fig. 1B) generally more robust than 
left with mildly sinuous ventral margin; fin- 
gers of major chelae gaping, curved, and 
weakly punctate; teeth on opposable cutting 
surfaces of finger of moderate size. Ventral 
view of body as in Fig. 1K. Eyes well de- 
veloped, pigmented; carapace mottled with 
tan, brown, and reddish-brown pigmenta- 
tion. 

First male gonopod (Fig. 1 D-—G) with dis- 
tal half arched laterally and with prominent 
triangular-shaped cephalic process; reni- 
form mesial process well developed. Gon- 
opod bearing short, stiff setae on middle 
part of mesial margin and few long setae on 
proximal half; apical cavity (Fig. 1J) elon- 
gated along caudo-cephalic axis, bearing se- 


296 PROCEEDINGS OF THE BIOLOGICAL SOCIETY OF WASHINGTON 


Fig. 1. Pseudothelphusa puntarenas, new species: A, frontal view of carapace, orbital and buccal region; B, 
right chela; C, dorsal view of crab; D, lateral view of left first gonopod of male; E, mesial view of same; F, 
caudal view of same; G, cephalic view of same; H, caudal view of male second gonopod; I, distal part of male 
second gonopod; J, apical view of male left first gonopod; K, sternum and abdomen, ventral view; L, left third 
maxilliped (setae not shown). (Abd: Abdomen; Bs: Basis; Cau: Caudal; Cep: Cephalic; Cp: Cephalic process; 
Cx: Coxa; Exp: Exopod; Isc: Ischium; Lat: Lateral; Mes: Mesial; Mp: Mesial process; Ptrg: Pterygostomian region 
with setae; Stn: Sternite; Tel: Telson). 
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tae over middle and cephalic end of cavity; 
terminal pore setae most densely distrib- 
uted toward cephalomesial portion of cav- 
ity; borders of cavity of equal thickness with 
mesial one slightly elevated above lateral 
border; opening of sperm channel situated 
cephalically. Second male gonopod (Fig. 1H, 
I) extending to or slightly beyond apical end 
of gonopod; terminal part covered by nu- 
merous oblique rows of closely arranged 
spinules. 

Type material.—Holotype: male, CL = 
11.7 mm, CW = 18.3 mm, USNM 250555; 
paratypes: 3 males, CL = 9.7, 12.95, 8.3 
mm, CW = 15.4, 21.5, 13.0 mm; 7 females, 
CH 37, WOKS, NS We, Wasa TAs wisie7/ 
mim (GW 1229) 16:0, 22.6, 25.9, 22:1), 
18.1, 22.1 mm, USNM; 1 male, IVIC. 

Type locality.—Small stream in Emus 
Cave, Provincia de Puntarenas, Costa Rica. 
The crabs were found approximately 120 m 
from the entrance in pools and small riffle 
areas with rubble-cobble-gravel limestone 
substrates. The stream in Emus Cave on 1 
January 1989 (temperature 24.3°C) re- 
surged about 23 m in elevation below the 
entrance and flowed directly into the Rio 
Claro. A species of Macrobrachium (prob- 
ably M. carcinus (Linnaeus)) was observed 
but not collected, as were individuals of an 
unidentified catfish. 

Etymology. —This species is named for 
the Province, Puntarenas, where the cave is 
located in southwestern Costa Rica. 

Relationships. — Although few external 
morphological characteristics have been 
demonstrated to have taxonomic value 
within the pseudothelphusids (Rodriguez 
1982), the gonopod, however, has proven 
to be an important structure for distinguish- 
ing species. The distal part of the gonopod 
of the male of P. puntarenas shows simi- 
larities to that of P. /eiophrys Rodriguez & 
Smalley, 1969, P. galloi Alvarez & Villa- 
lobos, 1990, P. granatensis Rodriguez & 
Smalley, 1969, P. jouyi Rathbun, 1893, P. 
parabelliana Alvarez, 1989, and P. mexi- 
cana Alvarez, 1987. The gonopods of all 
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these species have a well developed mesial 
process but in P. puntarenas, P. galloi, and 
P. leiophrys the outer margin is smooth, 
whereas it is serrate in the other species. The 
apex of the gonopod of P. mexicana, P. par- 
abelliana, and P. granatensis has a well de- 
veloped lateral lobe with three, two, and two 
projections, respectively, while P. puntar- 
enas lacks a well developed lateral lobe. In 
general, the gonopod morphology of P. pun- 
tarenas is closer to that of P. leiophrys, but 
can easily be separated from it by the well 
developed cephalic process in P. puntar- 
enas. 
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CHIROSTYLID AND GALATHEID CRUSTACEAN 
ASSOCIATES OF COELENTERATES AND 
ECHINODERMS COLLECTED FROM THE 

JOHNSON-SEA-LINK SUBMERSIBLE, 
INCLUDING A NEW SPECIES OF GASTROPTYCHUS 


A. L. Rice and J. E. Miller 


Abstract. —A new species of chirostylid decapod crustacean, Gastroptychus 
salvadori, is described from a specimen collected in association with a brisingid 
starfish by submersible off the Bahamas. A number of other chirostylids and 
galatheids, collected together with their echinoderm associates in the tropical 
and sub-tropical western Atlantic, are also reported. Some of these associations 
were previously unsuspected. The collections suggest that at least some of the 
decapods live together as mated pairs on their hosts. 


Traditional benthic sampling gears such 
as trawls and dredges disrupt any but the 
most robust associations between different 
animal species. Nevertheless, there are nu- 
merous reports in the literature of behav- 
ioural associations between decapod crus- 
taceans and other benthic organisms, 
particularly coelenterates, sponges and echi- 
noderms. Moreover, evidence for such as- 
sociations has been found even in the fossil 
record (Bishop & Portell 1989). Most of 
these records are from relatively shallow 
regions, but the use of manned submersibles 
permits observations of such associations 
to be extended to deeper waters, and par- 
ticularly to areas where the use of more con- 
ventional sampling techniques is precluded. 
Observations, photographs and collections 
made from the Johnson-Sea-Link (JSL) 
submersibles (Harbor Branch Oceano- 
graphic Institution, Inc.) in the tropical and 
sub-tropical western Atlantic during recent 
years have already provided data on asso- 
ciations between pontoniine shrimps and 
deep sea echinoids (Bruce 1986a, 1986b; 
Berggren & Svane 1989). This paper reports 
a small collection of galatheoid crustaceans 
secured along with their associates during 
these and other dives off the Caribbean is- 


lands of Barbados and St. Vincent. Material 
described herein has been deposited at the 
National Museum of Natural History, 
Smithsonian Institution (USNM) and the 
Harbor Branch Oceanographic Museum 
(HBOM). 


Family Chirostylidae 
Gastroptychus salvadori, new species 
Figs. 1A—D; 2B, D, F 


Material.—1 ovig. female (holotype 
USNM 239278)JSL-I-2264, off San Sal- 
vador Island, Bahamas, 24°03.61'N, 
74°33.37'W, 13 Sep 1988, 874 m, associ- 
ated with the brisingid starfish Novodinia 
antillensis (A. H. Clark). 

Description. (Figs. 1, 2)—Carapace length 
excluding rostrum slightly more than great- 
est breadth. Branchial regions inflated so 
that carapace narrows both anteriorly and 
posteriorly. Rostrum slender, upturned, 
more than '3 length of remainder of cara- 
pace. 

Linea anomurica distinct, almost straight; 
beneath it carapace flanks more or less even- 
ly covered with small spines except for a 
small, naked, depressed area immediately 
above insertion of cheliped. 
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Above linea anomurica carapace surface 
covered with close-set spines, of which about 
45 significantly enlarged; spination partic- 
ularly dense in cardiac and branchial regions. 

Regions of carapace rather clearly de- 
marcated by grooves, carrying the following 
complement of enlarged spines; gastric re- 
gion with 3 unpaired and about 6 paired 
spines; small, triangular anterolateral regions 
each with 1 spine; hepatic regions with 1 
spine; epibranchial regions with 2 large 
spines; metagastric region with 1 pair of large 
spines and about 5 intermediate spines; 
branchial regions each with row of 4 or 5 
_ moderately enlarged spines and additional 
large spine near mid-line; small, median, 
posterior, triangular “‘cardiac’’ region with 
pair of enlarged spines. Row of curved, dor- 
sally directed spines along posterior cara- 
pace border which also carries about 10 
small spines directed posteriorly and clearly 
visible in dorsal view. 

Abdominal tergites covered with close- 
set setae, much more abundant than on car- 
apace. First abdominal tergite narrow; pos- 
terior margin a raised, rounded ridge car- 
rying about 30 short spines and ending in 
two stout, spine-like processes representing 
reduced pleura. Pleura of somites 2—5 well- 
developed, those of somite 2 being acutely 
tipped, with concave anterior margin, re- 
mainder becoming successively more 
rounded posteriorly. Second tergite with 
raised transverse ridge anteriorly, inter- 
rupted in mid-line and carrying spines sim- 
ilar to those on first tergite; this spination 
continued onto pleura, but becoming sparse 
towards tip. Third, fourth and fifth tergites 
with no significant spines, pleura all carry- 
ing low, blunt spines becoming more prom- 
inent posteriorly. Sixth tergite and pleura 
with numerous short spines, generally be- 
coming more prominent posteriorly and 
about 9 projecting from posterior margin of 
tergite. Telson membranous, carrying setae 
but no spines, consisting of 2 small proxi- 
mal and 2 larger distal rounded lobes so that 
posterior telson margin has shallow median 
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indentation. Telson and uropods folded 
tightly beneath sixth abdominal somite. 

Sternum narrowed anteriorly. Small plates 
at base of third maxillipeds each carry a 
single spine; kite-shaped plates between 
chelipeds each bear 2 prominent acute spines 
anteriorly and about 9 smaller ones; sternal 
plates between second pair of legs with blunt 
tubercles, those between third and fourth 
legs unarmed. Sternite of fifth legs atro- 
phied. 

When extended, antennular peduncle 
over-reaches rostrum by length of third seg- 
ment; basal segment with blunt outer lobe 
armed with setae but no spines. 

Antennal peduncle short, extending just 
beyond eye; basal segment with short outer 
spine; terminal peduncular segment with 
slender distoventral spine. 

Coxa of third maxilliped with strong, 
curved spine on lower external angle; basis 
with short spine on inner distal margin; is- 
chium with row of 11—12 subequal teeth on 
inner margin; merus with very short, slight- 
ly hooked spine on outer distal margin; car- 
pus with blunt projection basally on outer 
Margin; propodus and dactyl without spines. 

Chelipeds and ambulatory legs long, slen- 
der, very spinous; propodus, carpus, merus 
and ischium each with 6 longitudinal rows 
of principal spines and several subsidiary 
rows of smaller spines. 

Chelipeds about 6 times as long as cara- 
pace and rostrum. Basis with single strong 
ventrodistal spine. Dactyl more than '4 
length of propodus, biting edge carrying large 
proximal truncated spine with denticulate 
summit closing between two similar spines 
on propodus; otherwise biting edges of both 
propodus and dactyl armed with series of 
small spines which are particularly close-set 
distally, beyond gape. 

Legs 2-4 subequal, reaching about % 
length of carpus of chelipeds. Ratio of dactyl 
length to propodus length decreasing from 
ca. 0.3 in leg 2 to ca. 0.2 in leg 4; ratio of 
propodus length to carpus length increasing 
from ca. 1.2 in leg 2 toca. 1.33 in leg 4. Dac- 
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Gastroptychus salvadori, new species. Holotype: A, dorsal view of carapace and first two abdominal 


tergites; B, lateral view; C, sternal plates; D, dorsal view of sixth abdominal somite. Scale equals 10 mm (A, 


B), and 5 mm (C, D). 


tyls each with single row of 8 or 9 ventral 
spines regularly increasing in length distally. 
Propodus of each leg with 6 longitudinal 
spine rows of which only the ventral extends 
along whole length of segment: ventral rows 
with 20—23 spines, including distal pair be- 
tween which dactyl bites; dorsal rows with 
20-23 spines; ventro-lateral and ventro- 
mesial rows with 9-14 spines; dorso-lateral 
and dorso-mesial rows with 18—21 spines. 
Coxo-basal joints each with prominent dis- 
tal and proximal ventral spines and several 
smaller spines. 

Fifth legs greatly reduced, without spines; 
dactyl, propodus and carpus with long setae. 
Chelate, with dactyl about 4 length of prop- 
odus. 


Abdomen of holotype female carrying 
about 50 eggs, 1.5—2.2 mm in diameter. 

Measurements of holotype. —Carapace 
length 22.6 mm (including rostrum), 17.5 
mm (excluding rostrum), maximum cara- 
pace width 15.9 mm, total length of che- 
lipeds ca. 135 m, left dactyl length 17.7 mm, 
left propodus length 45.6 mm. 

Color. —In life the holotype was generally 
orange-red, with starkly contrasting white 
patches, particularly on the carapace and 
abdomen. The orange coloration on the legs 
was most intense on and at the bases of the 
main spine rows, with rather paler areas be- 
tween the rows, giving the general impres- 
sion of longitudinal stripes along the limbs. 
On the carapace the color was most intense 
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Fig. 2. Comparison of a specimen of Gastroptychus formosus (Filhol, 1885) (A, C, E) with the holotype of 
G. salvadori new species (B, D, F). A, B dorsal view; C, D dorsal view; E, F lateral view. A, C, E: female (carapace 
length including rostrum, 20 mm) collected off north-west Spain, 42°15'N, 11°22'W, Discovery Stn. 9042, 1541- 
1662 m, Discovery Collections, Institute of Oceanographic Sciences Deacon Laboratory, Wormley, U.K. 


on the anterior half of the rostrum, on the 
gastric and hepatic regions and on the car- 
diac region. The coloration was much less 
intense on the branchial regions, while pure 
white areas were present at the base of the 
rostrum, across the frontal region, on the 
antero-lateral regions, across the region of 
the cervical groove and the epibranchial 


regions, and along the posterior carapace 
margin. The anterior part of each abdomi- 
nal tergite was also white. 

Remarks.—The chirostylid species tra- 
ditionally placed in the genus Chirostylus 
Ortmann, 1892 (e.g., Van Dam 1933, Chace 
1942) were separated into two genera by 
Miyake & Baba (1968); three species lacking 
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Table 1.—Comparison of Gastroptychus salvadori, new species, with Atlantic congeners. 


G. spinifer G. affinis G. formosus G. salvadori 

Carapace 

Max. length 30+ mm 11 mm 25+ mm 23 mm 

Spination dense sparse sparse dense 

Enlarged spines ca. 20 <20 ca. 25 >40 
Chelipeds 

Total length 4.4-7.1 x CL 3.5-5.6 x CL 5-6 x CL ca. 6 x CL 

Merus L/W ratio ? % ca. 21 ca. 14 

Dactyl/propodus length ? ? ca. 0.3 ca. 0.4 
Abdominal tergites 

1 unarmed unarmed ca. 10 spines >20 spines 

2) unarmed unarmed ca. 15 spines >25 spines 

3 unarmed unarmed ca. 10 spines ca. 10 spines 

4 unarmed unarmed ca. 10 spines ca. 50 spines 


Sternal plates 1-2 large spines 
3rd maxillipeds 


prominent 
prominent 


Merus outer spine 
Carpus outer spine 


a distinct rostrum were retained in the genus 
Chirostylus, while those species with a dis- 
tinct spiniform rostrum were transferred to 
the genus Gastroptychus Caullery, 1896. The 
latter genus, as it is now constituted (Baba 
1988, Baba & Haig 1990), contains 17 spe- 
cies, three of which are reported from the 
Atlantic: G. spinifer (Milne Edwards, 1880) 
and G. affinis (Chace, 1942) being restricted 
to the West Indian region (Chace 1942, 
Springer & Bullis 1956), while G. formosus 
(Filhol, 1885) is reported from the Eastern 
Atlantic in the Bay of Biscay and off the 
coast of Ireland and the Canaries (Selbie 
1914). These species can be distinguished 
from one another, and from G. salvadori, 
by a combination of overall size, spination 
of the carapace, abdominal tergites, ster- 
num and third maxillipeds, and the relative 
length and robustness of the chelipeds (Ta- 
blew): 

Of the three previously described Gas- 
troptychus species, G. salvadori is most sim- 
ilar to G. formosus, both species having some 
ofthe abdominal tergites armed with spines, 
whereas these tergites are totally unarmed 


1 large spine 


prominent 
prominent 


2-3 large spines 2 large + ca. 10 


small spines 


prominent 
prominent 


very small 
absent 


in G. affinis and G. spinifer. Moreover, while 
G. affinis and G. spinifer both have a row 
of enlarged spines along the mid-dorsal line 
of the carapace, such a median row is nota 
feature of either G. formosus or G. salvadori. 

G. salvadori differs from G. formosus in 
having rather more robust chelipeds and in 
being generally much more spinous (Fig. 2). 
Thus, the dorsal and lateral surfaces of the 
carapace in G. salvadori are everywhere 
covered with rather close-set spines of which 
about 40 are significantly enlarged; in G. 
formosus only about 25 of the carapace 
spines are significantly enlarged, while the 
smaller subsidiary spines are sparse on the 
branchial region and virtually absent from 
the gastric, hepatic and epibranchial regions. 
Similarly, while the first and second abdom- 
inal tergites in both G. salvadori and G. for- 
mosus each carry a transverse irregular se- 
ries of spines, these are much smaller and 
more numerous in G. salvadori. The pleural 
plates of the third to sixth abdominal so- 
mites are armed with a series of spines, be- 
coming more pronounced posteriorly in both 
species; again, these are much smaller, but 
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more abundant in G. salvadori than in G. 
formosus. The only exception is the tergite 
of the fifth abdominal somite which carries 
4 pairs of prominent spines close to the mid- 
line in G. formosus [not unarmed as Selbie 
(1914:63) suggests], whereas this tergite is 
furnished only with setae in G. salvadori. 
The tergite of the sixth abdominal somite 
carries about 12 large spines in G. formosus, 
including three on the posterior margin, 
while this tergite in the holotype of G. sal- 
vadori carries about 50 small spines, of which 
nine are ranged along the posterior margin. 

The sternal plates between the chelipeds 
are also quite different in the two species. 

‘In both cases the anterior border, close to 
the insertion of the cheliped, carries two 
very prominent spines on each side. How- 
ever, whereas in G. formosus there is an 
additional large spine posteriorly near the 
mid-line, this spine is replaced by a series 
of about 10 smaller spines in G. salvadori. 

Finally, the meral and carpal joints of the 
third maxillipeds each carry a prominent 
spine distally on the outer margin in G. for- 
mosus, as in G. spinifer and G. affinis, but 
in G. salvadori the carpus is unarmed, while 
the merus has only an extremely small 
hooked spine in this position. 

Etymology. —Named for the type locali- 
ty, San Salvador Island, Bahama Islands. 

Habitat notes.—When first sighted from 
the submersible, the chirostylid was shel- 
tering on the sediment surface at the base 
of a large mass of the oculinid coral, Mad- 
repora carolina (Pourtalés). On the surface 
of the coral there were a number of large 
(ca. 70 cm diameter) specimens of the bri- 
singid seastar Novodina antillensis, several 
of which were collected. As one of the bri- 
singids was being lifted from the coral with 
the submersible’s manipulator arm, the chi- 
rostylid ‘leapt’ onto the starfish and was col- 
lected along with it. 

The general orange-red color of the chi- 
rostylid, traces of which remain on the spine 
tips in the preserved specimen, closely 
matched that of the brisingid but contrasted 
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starkly with the very pale, almost white, col- 
oration of the coral. This color match, along 
with the spinous morphology and the cu- 
rious behaviour of the chirostylid, suggests 
that G. salvadori, and perhaps other Gas- 
troptychus species, may live in close asso- 
ciation with brisingids or similar organisms. 
The abundant spination of the body, and 
particularly the limbs, in the genera Chi- 
rostylus and Gastroptychus, on the other 
hand, would seem to be disadvantageous if 
they lived on finely branching organisms 
such as gorgonians. Such organisms are 
known to be frequented by relatively 
smooth-bodied chirostylids such as Uropty- 
chus (e.g., Pequegnat & Pequegnat 1970: 
161). However, an uncollected chirostylid 
which appears to belong to G. salvadori was 
photographed from the Johnson-Sea-Link 
on a species of the arborescent gorgonian 
genus Keratoisis (family Isididae) some 40 
nautical miles east of Fort Pierce, Florida 
at a depth of 731 m. Clearly, Gastroptychus 
species also crawl over such branching or- 
ganisms, through the color match in this 
case between the galatheid and the gorgo- 
nian was much less close than that between 
the holotype and the brisingid. 


Uroptychus capillatus Benedict, 1902 


Material.—1 male, 1 ovig. female 
(USNM 252390), 1 male, 1 ovig. female 
(HBOM 089:6819), JSL-I-2260, off Con- 
ception Island, Bahamas, 23°48.8’N, 
75°08.1'W, 11 Sep 1988, 573 m; associated 
with the comatulid crinoid Crinometra 
brevipinna (Pourtalés) (see Discussion). 

Remarks.—U. capillatus has been re- 
ported previously only twice in the litera- 
ture, originally by Benedict (1902) from an 
Albatross station near Arrowsmith Bank off 
the east coast of Yucatan, and subsequently 
by Chace (1942) from an Atlantis station off 
the north coast of Cuba. Although Benedict 
mentioned two specimens in his rather in- 
adequate original account, one of these 
seems to have disappeared by the 1940s 


VOLUME 104, NUMBER 2 


since Chace refers only to ““Benedict’s type”’ 
(a female in rather poor condition) in ad- 
dition to his own single specimen, an ovig- 
erous female, pointing out that both indi- 
viduals lack chelipeds. The specimens 
reported here agree closely with Benedict’s 
type (USNM 20565) and, together with the 
type, will be used as the basis for a redescrip- 
tion of the species, including the male (Rice, 
in prep.). 

The morphologically similar congener, 
Uroptychus rugosus (A. Milne Edwards, 
1880), also from the Caribbean region, is 
reported to live commensally with a cri- 
noid, probably Stylometra spinifera (Chace, 
1942). 


Family Galatheidae 
Munidopsis abdominalis 
(A. Milne Edwards, 1880) 
Fig. 3A, B, C 


Material. —1 male, 1 ovig. female (USNM 
239277), JSL-I-2269, off Crooked Island, 
Bahamas, 22°41.5'N, 74°20.8’'W, 16 Sep 
1988, 569 m, on a specimen of the echinoid 
Cidaris blakei (A. Agassiz) (see Fig. 3A). 1 
male (USNM 239273), JSL-I-2269, as 
above, 543 m, on Cidaris blakei (Fig. 3B). 
1 male (USNM 239276), JSL-II-1733, 
off Bridgetown, Barbados, 13°00.70'N, 
59°39.53'W, 18 Apr 1989, 417 m, on Cida- 
ris blakei. 1 male, 1 ovig. female (HBOM 
089:06820), JSL-II-1743, off York Bay, St. 
Vincent, 13°07.2'N, 61°17.04’W, 23 Apr 
1989, 408 m, on Cidaris rugosa (H. L. Clark) 
(Fig. 3C). 

Remarks. —Both M. abdominalis and C. 
blakei were originally described from ma- 
terial collected during the three cruises of 
the Blake in 1877-1880, the decapods hav- 
ing been taken at a station off Barbados 
(Milne Edwards 1880) and the echinoid at 
several localities off the coast of Cuba (Ag- 
assiz 1878). Cidaris blakei has been taken 
subsequently at a number of localities in the 
Florida-West Indian region at depths from 
150 and 790 m (Serafy 1979), while M. ab- 
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dominalis has been reported from off Cuba, 
St. Kitts and from the Straits of Florida at 
depths from 366 to 622 m (Chace 1942, 
Mayo 1974). Moreover, Mayo reported that 
one of the stations at which M. abdominalis 
was collected was “‘characterized by sea ur- 
chins,” though she did not identify the spe- 
cies. Thus, although a behavioral associa- 
tion between M. abdominalis and C. blakei 
has not been referred to previously, it may 
be common, if not usual. 


Munidopsis alaminos 
Pequegnat & Pequegnat, 1970 
Fig. 3D 


Material. —1 male, 1 ovig. female (HBOM 
089:06821), JSL-II-1735, off Speightstown, 
Barbados, 13°14.9'N, 59°45.2'W, 19 Apr 
1989, 722 m, associated with the holothu- 
rian Mesothuria gargantua Diechmann (Fig. 
3D). 

Remarks. —Munidopsis alaminos is re- 
corded at depths ranging from about 500 m 
to more than 800 m in the western Atlantic 
and Caribbean region, from the coast of 
French Guiana to the northern Gulf of Mex- 
ico (Pequegnat & Pequegnat 1970, 1971; 
Mayo 1974). It has not been previously re- 
ported in association with any other organ- 
ism. 


Munidopsis spinifer 
(A. Milne Edwards, 1880) 
Fig. 3E, F 


Material.—1 ovig. female (USNM 
239275), JSL-I-2261, off Conception Is- 
land, 23°50.8’N, 75°09.6’W, 12 Sep 1988, 
741 m, on the crinoid Crinometra brevipin- 
na (Fig. 3E). 1 male (HBOM 089:06822); 
JSL-I-2269, off Crooked Island, 22°41.5'N, 
74°20.8'W, 16 Sep 1988, 594 m, on Cri- 
nometra brevipinna (Fig. 3F). 1 juv. female 
(USNM 239274), JSL-II-1747, off York 
Bay, St. Vincent, 13°07.2’N, 61°16.8'W, 25 
Apr 1989, 415 m, on Crinometra brevipin- 
na. 
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Remarks.— Munidopsia spinifer is re- 
corded in the western Atlantic from the Ba- 
hamas and the Straits of Florida, and off the 
Greater and Lesser Antilles from Cuba to 
Barbados in depths ranging from 275 m to 
880 m (Milne Edwards & Bouvier 1897, 
Chace 1942, Mayo 1974). 

Mayo reports the species as being strik- 
ingly pigmented orange-red contrasting with 


Fig. 3. Photographs of decapods (arrowed) and their echinoderm hosts, taken from the Johnson-Sea-Link 
submersible: A, Munidopsis abdominalis wth Cidaris blakei, JSL-I-2269, 569 m; B, same as A, 543 m; C, 
Munidopsis abdominalis on Cidaris rugosa, JSL-I1-1743, 408 m; D, Munidopsis alaminos on Mesothuria gar- 
gantua, JSL-II-1735; E, Munidopsis spinifer on Crinometra brevipinna, JSL-II-2261, 741 m; F, Munidopsis 
spinifer on Crinometra brevipinna, JSL-I-2269, 594 m. 


white. The contrast appears as longitudinal 
banding on the chelipeds and ambulatory 
legs, as in Chirostylus salvadori, but whereas 
the banding on the carapace and abdomen 
in C. salvadori is transverse, it is longitu- 
dinal in M. spinifer. Thus, the rostrum and 
frontal region of M. spinifer are orange-red, 
with this pattern extended posteriorly as 
broad bands on either side of the mid-line. 


VOLUME 104, NUMBER 2 


These bands are continued onto the abdom- 
inal somites, with white bands medially and 
on the lateral margins. 


Discussion 


There are numerous records in the liter- 
ature of behavioral associations between 
galatheoid decapods and other organisms, 
particularly coelenterates and echinoderms 
(Milne Edwards 1880; Chace 1942: Baba 
1974, 1979, 1988; Pequegnat & Pequegnat 
1970). Where the species concerned are lit- 
toral or shallow-living, these records are fre- 
quently based on direct observations and 
are therefore unequivocal [e.g., records of 
Allogalathea elegans (Adams & White, 
1848), associated with crinoid genera, as cit- 
ed by Baba (1979, 1988)]. For deeper-living 
forms, the records are based largely on trawl 
and dredge hauls and are often less con- 
vincing. Thus, although there is rather strong 
evidence for an association between Uropty- 
chus nitidus (A. Milne Edwards, 1880) and 
the gorgonian coral genus Chrysogorgia (see 
Pequegnat & Pequegnat 1970) and between 
Gastroptychus novaezelandiae Baba, 1974 
and the pennatulid Balticina willemoesii (see 
Baba 1974), the evidence for a similar as- 
sociation between Uroptychus rugosus (A. 
Milne Edwards, 1880) and crinoid species, 
as reported by Chace (1942), is largely cir- 
cumstantial. Nevertheless, the direct obser- 
vations reported here, along with the indi- 
rect evidence, suggest that some form of 
commensalism is characteristic of many if 
not most species of galatheid and chirostylid 
decapods. This may even be true of the 
smaller species of genera such as Munidop- 
sis, in which commensalism has never been 
reported before, though this life-style is, 
perhaps, not to be expected of the deeper- 
living and larger representatives of the ge- 
nus. 

Moreover, three of the five decapod spe- 
cies reported here were collected in pairs, 
in each case consisting of a male and an 
Ovigerous female, apparently monopolizing 
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a single host specimen. This raises the in- 
triguing possibility that the animals may 
form permanent or semi-permanent breed- 
ing relationships, a situation never de- 
scribed before in this group. 
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PROCAMBARUS (GIRARDIELLA) STEIGMANI, 
A NEW CRAYFISH (DECAPODA: CAMBARIDAE) 
FROM A LONG-GRASS PRAIRIE IN 
NORTHEASTERN TEXAS 


Horton H. Hobbs, Jr. 


Abstract.—Procambarus (Girardiella) steigmani, a crayfish which appears to 
be a habitual (primary) burrower, is described from a single locality on the 
Parkhill Prairie, in the Trinity River watershed of Collin County, Texas. Its 
closest relative, from which it differs in possessing asymmetrical first pleopods 
in the male and a highly sculptured annulus ventralis in the female, is P. (G.) 
regalis which has been reported from the Ouachita and Red river basins of 


southwestern Arkansas. 


Described herein is Procambarus (G.) 
steigmani, the third previously undescribed 
member of the subgenus Girardiella to be 
recognized since Hobbs & Robison (1988) 
reviewed the occurrence of the genus in Ar- 
kansas and presented a key and illustrations 
to aid in the recognition of the 10 then- 
known members of the gracilis group of the 
subgenus. Procambarus (G.) kensleyi and P. 
(G.) nigrocinctus, both rather distantly re- 
lated to P. (G.) steigmani, were subsequent- 
ly described by Hobbs (1990) from the 
Neches River basin of eastern Texas. The 
new species is closely allied to P. (G.) regalis 
Hobbs & Robison, 1988, from southwest- 
ern Arkansas, sharing so many features in 
common with that species that I am tempt- 
ed to recognize it as a subspecies of the lat- 
ter. Until more is known about the ranges 
of the two, the treatment proposed here 
seems to me, however, to be based on fewer 
assumptions. 

An error is present in the key mentioned 
above (Hobbs & Robison 1988:404): at the 
end of couplet 2, “‘6”’ should read “*7”’ and, 
at the end of couplet 5, ““6”’ should replace 
7.’ Using this key with the corrections not- 
ed, P. (G.) steigmani would be identified as 
P. (G.) regalis from which it may be distin- 
guished readily by its possessing asymmet- 


rical first pleopods, a feature apparently 
unique in the subgenus. 


Procambarus (Giradiella) steigmani, 
new species 
Figs. 1; 2 


Crayfish.—Eig, 1990:1A, 5A, unnum- 
bered color photograph. 

Diagnosis. —Body pigmented, eyes well 
developed. Rostrum lacking marginal 
spines, tubercles, and median carina. Car- 
apace without cervical spines or tubercles. 
Areola often linear but never less than 45.5 
times as long as wide and constituting 37.4 
to 41.9 (¥ = 40.1) % of total length of car- 
apace (44.6 to 47.6, ¥ = 46.0% of postor- 
bital carapace length). Suborbital angle weak 
and obtuse. Hepatic and mandibular areas 
weakly tuberculate; branchiostegal spine 
absent. Antennal scale about 2.4 times as 
long as broad, widest distal to midlength. 
Ventral surface of palm of chela punctate 
mesially and laterally (rarely with single 
small tubercle ventromesially), no tubercles 
on ventral surface of dactyl. Ischium of third 
pereiopod of first form male with simple 
strong hook overreaching basioischial artic- 
ulation; hook not opposed by tubercle on 
corresponding basis; coxa of fourth pereio- 
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Fig. 1. Procambarus (Girardiella) steigmani, new species (holotype except c, f from morphotype, and i, m 
from allotype): a, Lateral view of carapace; b, c, Mesial view of first pleopod; d, Antennal scale; e, Basal podomeres 
of third, fourth, and fifth pereiopods; f, g, Lateral view of first pleopod; h, Cephalomedian lobe of epistome; 1, 
Annulus ventralis and adjacent sternites; j, Dorsal view of carapace; k, 1, Caudal view of first pleopods; m, n, 
Dorsal view of distal podomeres of cheliped. 
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Fig. 2. Dorsolateral view of paratypic male, form I, Procambarus (Girardiella) steigmani, new species, 


illustrating color pattern. 


pod lacking caudomesial boss. First pleo- 
pods of first form male reaching coxae of 
third pereiopods, asymmetrical, bearing 
tuberculiform proximomesial spur, angular 
sloping shoulder at base of terminal ele- 
ments, and lacking subterminal setae; ter- 
minal elements, all at least partly sclero- 
tized, consisting of: (1) straight to slightly 
curved, spiculiform mesial process over- 
reaching other terminal elements; (2) short, 
acute, cephalodistally directed cephalic pro- 
cess situated at cephalolateral base of mesial 
process; (3) strong cornified obliquely flat- 
tened and caudodistally directed central 
projection; and (4) caudal element consist- 
ing of rounded, obliquely disposed, lamel- 
liform lobe with mesiodistal angle and small, 
adnate, thumb-like lobe on caudomesial 
base of latter. Central projection slightly 
overreaching caudal element. Female with 
annulus ventralis freely movable, slightly 
broader than long, subsymmetrical in out- 
line; deep cephalomedian trough leading to 
sigmoid sinus ending on caudal wall of an- 
nulus; anterolateral prominences highly 
sculptured and bearing prominent tuber- 
cles. Preannular plate obscure; postannular 
sclerite weakly tapering anteriorly and with 
anterior third sloping conspicuously dor- 
sally; first pleopods present. 

Holotypic male, form I. —Cephalothorax 
(Figs. la, j, 2) subovate, compressed later- 


ally. Second abdominal segment narrower 
than thorax. Areola linear along most of its 
length. Cephalic section of carapace 1.2 
times as long as areola, latter comprising 
41.9% of total length of carapace (47.4% of 
postorbital carapace length). Surface of car- 
apace smooth to punctate dorsally, weakly 
granulate ventrolaterally and sparsely tu- 
berculate in hepatic and mandibular regions. 
Rostrum with thickened margins tapering 
from broad base to short acumen, latter in- 
distinctly delimited basally; slightly up- 
turned tip of acumen reaching midlength of 
penultimate podomere of antennular pe- 
duncle; dorsal surface concave anteriorly 
becoming subplane toward base and with 
few conspicuous punctations between those 
on mesial flank of ridges; subrostral ridges 
moderately prominent and evident in dor- 
sal aspect to base of acumen. Postorbital 
ridges prominent, swollen posteriorly, 
deeply grooved laterally but weakly elevat- 
ed dorsally, and lacking spines and tuber- 
cles. Paired posterior gastric prominences 
moderately conspicuous. Suborbital angle 
obtuse. Branchiostegal and cervical spines 
lacking. 

Abdomen shorter than carapace. Pleura 
of third through fifth segments broadly 
rounded ventrally. Cephalic section of tel- 
son with 2 spines on right (3 on left) cau- 
dolateral corner, more lateral one on both 
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sides immovable. Cephalic lobe of epistome 
(Fig. 1h) campanulate in outline with small 
apical projection; elevated margins thick- 
ened, median area subplane; main body of 
epistome with fovea; epistomal zygoma 
arched. Ventral surface of proximal podo- 
mere of antennular peduncle with strong 
spine near midlength. Antennal peduncle 
lacking spines and prominent tubercles on 
three proximal podomeres; flagella broken 
but reaching second abdominal tergum in 
morphotype. Antennal scale (Fig. 1d) 2.4 
times as long as wide, broadest distal to 
midlength; greatest width of lamellar area 
about twice that of thickened lateral part. 
- Third maxilliped extending anteriorly to 
level of ultimate podomere of antennule; 
ventral surface moderately setose, setae on 
mesial half of ischium and row on ventral 
surface of merus conspicuous, those ex- 
tending mesially from sublateral row small- 
er and fewer in number; merus not com- 
pletely obscured by setae in lateral aspect. 
Right chela (Fig. 1n) subovate in cross 
section, depressed; width of palm 1.3 times 
length of mesial margin; latter slightly great- 
er than 4 length of chela; except mesially 
and dorsomesially, palm mostly punctate 
although dark coloration of small, recessed 
tubercles over much of dorsolateral surface 
presenting erroneous first impression of its 
being strongly tuberculate. Mesial surface of 
palm with row of 7 cream-colored tubercles 
flanked dorsolaterally by irregular row of 8 
almost black ones, and arc of 6 dark ones 
situated more laterally; no tubercles present 
on ventral flank of mesialmost row. Both 
fingers with poorly defined median longi- 
tudinal ridges dorsally and ventrally; ridges 
made evident largely by bordering punc- 
tuations. Opposable margin of fixed finger 
with row of 5 (4 on left) tubercles (distal- 
most largest on finger) on proximal fourth 
of finger, followed by row of 4 (3 on left) 
small ones along middle third, and abraded, 
more ventral, large one at base of distal 
fourth of finger; single row of minute den- 
ticles extending from largest tubercle to base 
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of corneous tip of finger; lateral surface of 
finger rounded and bearing row of setiferous 
punctations. Opposable margin of dactyl 
with distinct excision at base supporting row 
of 3 tubercles followed by row of 5 in an- 
tepenultimate fourth of finger, single row of 
minute denticles present between and distal 
to latter row; mesial surface of finger with 
2 (left with row of 3) tubercles near base 
followed by row of setiferous punctations. 

Carpus of cheliped longer than broad with 
oblique furrow dorsally; mesial surface with 
1 large, conical, corneous tubercle and 2 ru- 
dimentary ones proximal to it; dorsomesial 
distal angle corneous, dorsal surface punc- 
tate; ventromesial surface with arc of 3 tu- 
bercles leading to more mesial one of 2 sit- 
uated on ventrodistal margin of podomere. 

Merus of cheliped with 2 oblique dorsal 
rows of 3 tubercles each, two distalmost 
members larger than others and subacute; 
dorsomesial distal margin produced in con- 
spicuous, weakly scalloped prominence; 
ventral surface with mesial row of 12 tu- 
bercles and lateral one of 6, only 1 or 2 
tubercles not in linear series. Ischium with 
1 (2 on left) tubercle ventromesially. 

Hook on ischium of third pereiopod (Fig. 
le) simple, robust, overreaching basiois- 
chial articulation, and not opposed by tu- 
bercle on corresponding basis. Coxae of 
fourth and fifth pereiopods without cau- 
domesial boss, mesial caudoventral angle of 
that of fifth with prominent tubercle. 

Sternum between third, fourth, and fifth 
pereiopods comparatively shallow; ventro- 
lateral margins with plumose setae obscur- 
ing much of first pleopods. 

First pleopods (Fig. 1b, g, k, 1) as de- 
scribed in “Diagnosis.” Setae at caudal base 
splayed as in Procambarus (G.) regalis. 

Uropods with mesial lobe of basal podo- 
mere produced in distally projecting spine; 
mesial ramus with distomedian spine small 
and premarginal; distolateral spine present 
on mesial and lateral rami. 

Allotypic female. —Differing from holo- 
type, other than in secondary sexual fea- 
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tures, in following respects: tubercles in he- 
patic and mandibular regions not numerous 
but conspicuous; anterior extremity of ros- 
trum rounded, not forming apical promi- 
nence; dorsal surface of rostrum concave 
posteriorly to base, subrostral ridges evi- 
dent in dorsal aspect to base of apical cur- 
vature; postorbital ridges terminating an- 
teriorly in minute corneous tubercles; very 
small branchiostegal spine present on right 
side; 2 or 3 tubercles present in position 
occupied by cervical spines in many cray- 
fishes; cephalic section of telson with 2 spines 
in each caudolateral corner; (right chela re- 
generated exemplifying usual short mesial 
margin of palm and comparatively straight 
opposable margins of fingers) left chela (Fig. 
lm) with opposable margin of fixed finger 
like that of left member in holotype; op- 
posable margin of dactyl of chela with ad- 
ditional tubercle situated opposite distal, 
more ventral one on fixed finger; mesial sur- 
face of carpus of cheliped with small tuber- 
cle at proximoventral base of large tubercle; 
prominence on distal dorsomesial margin 
of merus with 2 distinct scallops; dorsal sur- 
face of merus with 8 tubercles, only | of 
which conspicuously larger than others. For 
measurements see Table 1. 

Annulus ventralis (Fig. 11) as described 
in “Diagnosis.”” Preannular plate membra- 
nous, not clearly delimited posteriorly; 
postannular sclerite broad basally, gradually 
tapering anteriorly with apical third sloping 
conspicuously dorsally and when pressed 
against annulus foreshortened so that an- 
terior margin appearing broadly rounded. 
First pleopods comparatively well devel- 
oped, reaching at least midlength of annulus 
when abdomen flexed. 

Morphotypic male, form II.—Differing 
from holotype in following respects: areola 
shorter, constituting only 39.3% of carapace 
length; apex of acumen almost reaching dis- 
tal margin of penultimate podomere of an- 
tennular peduncle; branchiostegal spines and 
cervical tubercles weak; cephalic section of 
telson with 2 spines in each caudolateral 
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Table 1.—Measurements (in mm) of the primary 
types of Procambarus (G.) steigmani, new species. 


Morpho- 
Holotype Allotype type 
Carapace: 
Entire length 28.4 32.9 24.2 
Postorbital length 25.1 28.9 21.2 
Width 12.8 14.9 10.6 
Height 13.1 14.6 11.0 
Areola: 
Width linear linear linear 
Length 11.9 13.4 9.5 
Rostrum: 
Width 4.3 4.5 3.3 
Length 4.4 4.7 3.8 
Chela: 
Length, palm mesial 
margin Yol/ 7.8 6.7 
Palm width 10.2 10.0 7.1 
Length, lateral 
Margin DD?) 22.0 15.3 
Dactyl length 13.0 13.2 9.1 
Abdomen: 
Width, second 
segment 9.7 11.6 9.1 
Length, total 25.9 28.9 21.4 


corner; cephalomedian projection of epi- 
stome minute; 8 tubercles in mesialmost row 
on mesial surface of palm, 6 in adjacent row, 
and 5 or 6 in more lateral curved row; dorsal 
longitudinal ridge well defined on dactyl; 
tubercle count on opposable margin of fixed 
finger 3 and 6 on right (tubercles abraded 
on left), 3 and 4 on that of dactyl of left 
chela (probably also on damaged right); dor- 
sal distomedian angle of carpus produced 
in short spine, and 2 small spines between 
mesial and ventromesial spines; tubercles 
on dorsomesial distal prominence of merus 
more clearly defined. Hook on ischium of 
third pereiopod very weak, not nearly 
reaching basioischial articulation; tubercle 
on ventral caudomesial angle of coxa of fifth 
pereiopod reduced in size. First pleopod (Fig. 
lc, f) with less conspicuous shoulder on ce- 
phalic surface, stouter mesial process, ce- 
phalic process not differentiated from poor- 
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ly defined processes of central projection, 
and lamella and thumb-like parts of caudal 
element less distinctly defined. 

Color notes. —Holotype (Fig. 2): Domi- 
nant colors cherry red and pale blue. Car- 
apace cherry red dorsally, slightly paler from 
posterior level of postorbital ridges anteri- 
orly; ridges, lateral rostral carinae, and paired 
spots on posterior gastric region vermilion. 
Cervical groove and mandibular adductor 
areas dark reddish brown. Orbital region 
dark brown suffused with red; hepatic re- 
gion dark red dorsally quickly fading an- 
teroventrally to pink, lavender, and over 
antennal and mandibular regions very pale 
blue. Branchiostegites with dorsal red area 
sharply set off from lateral pale blue region 
along line from level of site usually occupied 
by cervical tubercle to dorsal end of caudal 
flange. Marginal ridge, caudal flange, and 
caudal ridge dark bluish gray. Dorsal surface 
of abdomen slightly paler red than posterior 
dorsum of carapace; second through fifth 
terga with paired dark purplish red, cau- 
dally-divergent spots dorsolaterally. Lateral 
limits of same terga marked by arched paler 
purplish red marks abutting pink pleura. 
Telson and uropods red, rami of latter with 
red fading toward borders; dark splotch sit- 
uated caudomesially on mesial rami. Dor- 
sum of merus and carpus of cheliped red- 
dish brown with bluish to lavender blush; 
carpus with large distomesial spine and dis- 
tomesial angle pinkish cream. Dorsal sur- 
face of palm of chela tan; area flanking base 
of dactyl darkened by bluish suffusion; most 
tubercles and punctations very dark, but 
proximodorsal articular condyle and me- 
sialmost row of tubercles on palm pinkish 
cream. Both fingers pale blue with cream on 
proximal flank of corneous tips. Remaining 
pereiopods pinkish cream with bluish suf- 
fusion on merus and carpus, darkest at junc- 
tions of these podomeres. Ventral surface 
of all pereiopods and abdomen cream with 
pinkish blush. Podomeres of antennae and 
antennules cream to pale tan; flagella pale 
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olive. Third maxillipeds mostly pinkish 
cream. 

The color pattern of the allotype is almost 
identical to that of the male, but the coloring 
differs markedly. Carapace with dorsum 
chocolate brown setting off tannish cream 
postorbital ridges and rostral carinae. Terga 
of abdomen reddish brown and pleura 
cream. Uropods and caudal section of tel- 
son pale pinkish tan, mesial ramus of uro- 
pods lacking dark caudomesial splotch. Pe- 
reiopods as in holotype except lacking 
pinkish suffusion. The morphotype bore the 
same coloration as the holotype; however, 
the reds were more subdued. 

Size. —The largest specimen available is 
a first form male having a carapace length 
of 37.0 mm (postorbital length of 32.7 mm). 
The smallest first form male has corre- 
sponding lengths of 28.3 and 25.0 mm. 
Measurements are not available for either 
Ovigerous females or ones carrying young; 
for those of the primary types, see Table 1. 

Type locality. — Parkhill Prairie, a 52 acre 
tract of grassland in the Trinity River basin, 
9.4 miles (15 km) north of U.S. Highway 
380 off State Highway 36, Collin County, 
Texas (33°16’N, 96°18’W). The soil on the 
Prairie belongs to the Houston Series which 
consists of calcareous clays that here are 
shallowly to deeply eroded. Among the con- 
spicuous grasses are Andropogon gerardii, 
Schizachyrium scoparium, Tripsacum dac- 
tyloides, Sorghastrum nutans, Bouteloua 
curtipendula, and Panicum virgatum. In the 
spring, the wildflowers include the Indian 
paintbrush, White winecup, and Wild pe- 
tunia and, in the fall, Maximilian Sunflow- 
er, Ironweed, and asters. There this crayfish 
along with representatives of Procambarus 
(Girardiella) curdi Reimer, 1975, occupy 
burrows that descend to an unknown depth 
below the surface. The burrows are marked 
by turrets consisting of pellets of soil that 
when dry are light gray in color, contrasting 
sharply with the green to brown grass. In an 
account of the discovery of this crayfish by 
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Ken Steigman, Eig (1990) included a pho- 
tograph of the Parkhill Prairie and another 
of what appears to be a female of P. (G.) 
steigmani. 

Disposiiton of types.— The holotypic male, 
form I, allotype, and morphotypic male, 
form II, are deposited in the National Mu- 
seum of Natural History, USNM 220525, 
220526, and 220527, respectively, as are 
the paratypes consisting of 10 61, 5 4 II, and 
12, Q, 

Range and specimens examined. — All of 
the specimens available were obtained by 
K. Steigman from snake traps set in the type 
locality. Thus, all were crawling among the 
grass when they wandered into the traps: 6 
61,5 6 II, and 12 2 were taken on 14 Feb 
1990, 1 6 I on 28 Apr 1990, 2 61 on 28 
May 1990, and 1 4 I, date uncertain. In 
addition, the primary types were, among 
other specimens, perhaps lured into a trap 
during a dry spell in late June or early July 
(when 5 to 8 cm cracks penetrated a meter 
into the soil) by introducing into the trap 
water-soaked foam rubber in an open zip- 
lock bag. 

Variations. — All of the specimens that I 
have examined are from the same locality, 
and the variations noted among them are 
minor ones, many, if not most, associated 
with injury in earlier instars. The rostrum 
reaches anteriorly between the proximal 
ends of the penultimate and ultimate podo- 
meres of the antennular peduncle. Bran- 
chiostegal spines, which at most are small, 
may be vestigial or lacking. Tubercles along 
the posterior flank of the cervical groove, 
one of which a probable homologue of the 
cervical spine, may or may not be present; 
the postorbital ridges may terminate ante- 
riorly in a minute, corneous tubercle or may 
merge imperceptibly with the surface of the 
orbital area; the ridges are sometimes so 
depressed just posterior to midlength as to 
appear almost bipartite. The paired scler- 
otized knobs in the posterior gastric region 
are not always discernible. The mesial lobe 
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of the proximal podomere of the uropod is 
not always produced into a spine; it may 
even be truncate. The most readily recog- 
nized variations occur in the number of tu- 
bercles on the several podomeres of the che- 
liped: the ventromesial surface of the 
ischium has 2 or 3; 6 to 8 tubercles occur 
in the dorsal surface of the merus where 
usually 2 are spiniform (rarely 1 or 3), the 
ventromesial row consists of 9 to 14 and 
the ventrolateral one of 4 to 7; the number 
of tubercles in the arc on the ventromesial 
surface of the carpus ranges from 0 to 4; the 
mesialmost row of tubercles on the palm of 
the chela consists of 6 to 8, 5 to 8 in the 
adjacent dorsolateral row, and 4 to 7 in the 
more lateral curved row; the opposable 
margin of the fixed finger exhibits 2 to 4 
tubercles proximal to the first large tubercle 
and a continuing row of 4 to 6 more distally; 
the corresponding margin of the dactyl bears 
3 or 4 in the basal concavity and 4 to 8 more 
distally, 1 to 3 tubercles are present on the 
proximomesial surface of the finger. 
Relationships. —Procambarus (G.) steig- 
mani has its closest affinities with P. (G.) 
regalis and, as suggested in the introductory 
remarks, may well prove to be a subspecies 
of the latter which is currently known only 
from the Ouachita and Red river basins of 
southwestern Arkansas (Hobbs & Robison 
1988:fig. 15). The similarities between the 
two include almost identical terminal ele- 
ments of the first pleopods in the male, 
thickened rostral margins, postorbital ridg- 
es that are swollen posteriorly, chelipeds that 
are markedly similar, and color patterns that 
also betray a close common ancestry. Fea- 
tures that seem most reliably to distinguish 
them are the following found in the new 
species: an asymmetrical arrangement of the 
first pleopods, the first recorded for a mem- 
ber of the subgenus Girardiella; the absence 
of tubercles on the ventral surface of the 
palm of the chela; the strongly tuberculate 
annulus ventralis, and the cherry red and 
pale blue coloration of the male and the 
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chocolate brown color noted in the female. 
Should these colors prove to be typical of 
the species they will furnish a ready diag- 
nostic character for recognition of the cray- 
fish in the field. In P. (G.) regalis, the pleo- 
pods of the male are always symmetrically 
situated; at least a few tubercles are always 
present on the ventral surface of the palm 
of the chela, and in only one specimen [col- 
lected 1.5 mi (2.4 km) N of Paraloma, Se- 
vier County, Arkansas] that I have exam- 
ined do the anterolateral prominences of the 
annulus approach the tuberculate condition 
that appears to be typical of P. (G.) steig- 
mani. The colors of the carapace of P. (G.) 
regalis as recorded by Hobbs & Robison 
(1988) are brownish red and tannish cream, 
not nearly so brightly colored as are the 
males of the new species. 

Etymology. —It is a pleasure to name this 
crayfish in honor of its discoverer, Ken 
Steigman. 
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A NEW SPECIES OF PROCESSA FROM BERMUDA 
(CRUSTACEA: DECAPODA: CARIDEA) 


Raymond B. Manning and C. W. Hart, Jr. 


Abstract.— Processa famelica, the tenth western Atlantic species of Processa 
to be recognized and the third species to be named from Bermuda, is described 
from material collected at Hungry Bay, Bermuda. It can be distinguished from 
all American congeners by its elongate rostrum, which extends beyond the eye. 


Two species of Processa have been de- 
scribed from localities in Bermuda, and, un- 
til now, these were the only two species 
known to occur there. Processa bermudensis 
(Rankin, 1900) was described from material 
collected in Harrington Sound and was re- 
described from Bermudan material by Gur- 
ney (1936:624). It subsequently has been 
recorded from localities between North 
Carolina and Brazil (Manning & Chace 
1971, Christoffersen 1979, Williams 1984). 
Processa wheeleri Lebour, 1941, still known 
only from the type material, was described 
from material taken while night dredging in 
Ferry Reach. 

The species described below was collected 
in Hungry Bay in 1979 and 1980 during 
visits to Bermuda to study Bermudan cave 
shrimps, a project sponsored by the Smith- 
sonian under its Scholarly Studies Program. 

All specimens are deposited in the Na- 
tional Museum of Natural History, Smith- 
sonian Institution, Washington, D.C. 
(USNM). The abbreviation cl is used for 
postorbital carapace length. 


Processa famelica, new species 
Figs. 1-3 


Material.—Hungry Bay, Bermuda 
[32°17'N, 64°46’W]: 1 3, cl 5.0 mm (holo- 
type, USNM 252202), 16 Nov 1979, leg. R. 
B. Manning.—1 4, cl 4.8 mm, 2 ovigerous 
2, cl 5.8-7.0 mm (paratypes, USNM 
252226), 13 May 1980, leg. R. B. Manning 
and C. W. Hart, Jr. 


Diagnosis. —Rostrum extending beyond 
eyes. Antennal spine present. Stylocerite 
unarmed. Second pereopods asymmetrical: 
larger right with 15-18 meral and 26-30 
carpal articles, smaller left with 5—6 meral 
and 13-15 carpal articles. Carpus of fifth leg 
slightly longer than propodus. Abdominal 
sternites unarmed. Fifth abdominal somite 
unarmed posterolaterally. Lobe on sixth ab- 
dominal somite above articulation of uro- 
pod unarmed. 

Description. —Rostrum deflexed, extend- 
ing beyond anterior edge of eye; apex bifid, 
lower tooth larger. Lower orbital angle low, 
rounded. Antennal spine present. Lower an- 
terior angle of carapace broadly rounded. 

Abdomen smooth. Fifth abdominal so- 
mite rounded posterolaterally. Sixth ab- 
dominal somite about as long as fifth, blunt- 
ly angled posterolaterally; lateral plate of 
sixth abdominal somite unarmed. 

Telson about 1.5 times longer than sixth 
abdominal somite, length about 3 times 
greatest width, with 2 pairs of dorsal and 2 
pairs of distal spines; anterior pair of dorsal 
spines set in anterior fourth, posterior pair 
beyond midlength; distance between ante- 
rior margin and anterior pair of dorsal spines 
about 3 distance between pairs of dorsal 
spines; inner of distal spines stronger; apex 
of telson acutely pointed. 

Eye moderately large, cornea width sub- 
equal to length of stalk and cornea com- 
bined, slightly more than 2 times greatest 
width of antennal scale. 

Antennular peduncle extending beyond 
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Fig. 1. Processa famelica, new species, male, cl 5.0 mm, lateral view. 


rostrum by distal 2 segments and about %4 
of proximal segment, latter slightly longer 
than distal segments combined; ultimate 
segment more than half as long as penulti- 
mate segment; proximal segment with ven- 
tral spine, set slightly beyond midlength. 
Stylocerite obtusely rounded laterally, un- 
armed, inner margin extending further an- 
teriorly than outer. Dorsolateral flagellum 
of antennule about half as long as carapace; 
ventromesial flagellum about twice as long 
as carapace. 

Antennal scale extending to or almost to 
end of antennular peduncle, length of scale 
about 5 times greatest breadth; broad distal 
spine of scale not overreaching blade. An- 
tennal peduncle extending about to middle 
of second segment of antennular peduncle. 
Basal segment of antenna lacking ventro- 
lateral spine. Antennal flagellum about 4 
times as long as carapace. 

Third maxilliped overreaching antennal 
scale by half of distal segment; ultimate seg- 


ment about as long as penultimate, apex 
acute; exopod well developed. Other 
mouthparts as figured by Manning & Chace 
(1971) for species of Processa. 

First pereopods not extending to end of 
antennal scale. Right first pereopod chelate; 
fingers about 73 length of palm; carpus short- 
er than palm; merus longer than carpus and 
chela combined. Left first pereopod with 
simple dactyl, about '4 as long as propodus; 
carpus about *%4 as long as propodus; merus 
as long as distal segments combined. 

Second pereopods unequal, right longer, 
overreaching antennal scale with chela, 
merocarpal articulation not extending to end 
of scale; ischium with 3-5 indistinct, merus 
with 15-18, and carpus with 26-30 articles; 
fingers more than half as long as palm; car- 
pus about 5 times as long as chela, merus 3 
times as long as chela; ischium subequal to 
merus. Left second pereopod over-reaching 
antennal scale with part of carpus and all of 
chela, merocarpal articulation not extend- 
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Fig. 2. Processa famelica, new species, male, cl 5.0 mm: a, front, lateral view; b, front, dorsal view; c, 
abdomen and telson, lateral view; d, tail fan, dorsal view. 


ing to cornea; ischium undivided, merus 
with 5-6 and carpus with 13-15 articles; 
fingers shorter than palm; carpus slightly 
more than 4 times as long as chela; merus 
3 times as long as chela; ischium about as 
long as merus. 

Third pereopod overreaching antennal 
scale with part of carpus and all of propodus 
and dactyl; dactyl slender, simple; propodus 
about 3 times as long as dactyl, unarmed; 
carpus slightly more than twice as long as 
propodus, unarmed; merus about twice as 
long as propodus, about as long as carpus, 
with 5 movable spines on outer surface; is- 
chium about *4 as long as merus, with 2 
movable spines; combined length of prop- 
odus and carpus of third leg slightly less than 
length of ischium and merus. 


Fourth pereopod overreaching antennal 
scale with distal end of propodus and dactyl; 
dactyl slender, simple; propodus 2.5 times 
as long as dactyl, unarmed; carpus more 
than twice as long as propodus, unarmed; 
merus twice as long as propodus, with 5 
movable spines on outer surface; ischium 
less than half as long as merus, with 2 mov- 
able spines; combined length of carpus and 
propodus of fourth leg subequal to com- 
bined length of ischium and merus. 

Fifth pereopod overreaching antennal 
scale with propodus and dactyl; dactyl slen- 
der, simple; propodus about 2.5 times as 
long as dactyl, unarmed; carpus about 1.5 
times as long as propodus, unarmed; merus 
slightly longer than propodus, unarmed; is- 
chium less than half as long as merus, un- 
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Fig. 3. Processa famelica new species, male, cl 5.0 mm: a, antennular peduncle; b, antennal scale; c, third 
maxilliped; d, left first pereopod; e, right first pereopod; f, left second pereopod; g, right second pereopod; h, 
left third pereopod; i, left fourth pereopod; j, left fifth pereopod; k, left second pleopod. 


armed; combined length of propodus and 
carpus of fifth leg slightly less than com- 
bined length of ischium and merus. 

Abdominal sternites unarmed. 

Outer margin of uropodal exopod ter- 
minating in triangular spine, with longer, 
slenderer mesial spine; suture distinct. En- 
dopod surface sparsely setose. 

Ova small and numerous, eyed ova 0.4— 
0.6 mm in diameter. 


Size. —Carapace lengths of males 4.8 and 
5.0 mm, of ovigerous females 5.8 and 7.0 
mm. 

Name.—The specific name is from the 
Latin, famelicus, hungry, alluding to its oc- 
currence in Hungry Bay. 

Remarks. —Processa famelica is unique 
among western Atlantic species in having a 
rostrum that extends beyond the eyes. Al- 
though similar to P. bermudensis and P. 
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wheeleri, this new species differs from the 
former in having an internal spine and from 
the latter in having the stylocerite unarmed. 

Processa famelica resembles the eastern 
Atlantic P. elegantula Nouvel & Holthuis, 
1957 in having the long rostrum extending 
beyond the eyes but in that species the stylo- 
cerite is armed with a strong outer spine and 
the outer spine of the antennal scale over- 
reaches the blade. 

This new species was collected during the 
day on clean sand in shallow water, depth 
less than 0.5 meter, while sampling burrow 
openings of infaunal organisms with a yab- 
by pump (Manning 1975). It was not taken 
together with any other species, but it is 
likely that it, like the species of Ambidexter 
reported by Abele (1972) and Williamson 
(1980), lives in the burrow of another in- 
vertebrate, either an annelid worm or a cal- 
lianassid shrimp. 

Based on her work with larvae, Lebour 
(1941:302) remarked that ““There must be 
at least three, and probably four, species of 
Processa in Bermudan waters,” suggesting 
that another species might exist there. 
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A NEW GENUS AND SPECIES OF NEOTROPICAL 
WATER BEETLE, JOLYELMIS AUYANA, FROM A 
VENEZUELAN TEPUI (COLEOPTERA: ELMIDAE) 


Paul J. Spangler and Robin A. Faitoute 


Abstract.—A new genus and species of the aquatic beetle family Elmidae, 
Jolyelmis auyana, is described and illustrated with pen and ink drawings and 
scanning electron micrographs. The biotope on Auyan-tepui, Bolivar, Vene- 


zuela, is described. 


The distinctive new genus of elmid beetle 
described below was sent to us by Luis J. 
Joly, one of the collectors. Joly and A. Cha- 
con collected specimens of this taxon from 
a cascade on Auyan-tepui in Bolivar, Ven- 
ezuela. Auyan-tepui is the largest plateau 
(700 km?) of the group of plateaus found in 
the ancient area of the Guayana Highland 
Shield of northern South America. These 
ancient plateaus are known to be inhabited 
by many endemic plants and animals. We 
describe this new genus so others may be 
aware of it and help establish its range and, 
eventually, determine whether it is or is not 
endemic to Auyan-tepui. 


Elminae 
Jolyelmis, new genus 


Diagnosis. — This new genus may be dis- 
tinguished from all other known elmid gen- 
era of the Western Hemisphere by the fol- 
lowing combination of characters. Pronotum 
and each elytron with 3 high, longitudinal 
carinae (Figs. 2, 8); metasternum with an 
arcuate, lateral carina on each side of disc 
(Fig. 10); an arcuate carina extending from 
medial margin of each metacoxal cavity to 
posterior margin of abdominal sternum 1 
(Fig. 14). 

Description. — Body form subovate, con- 
vex dorsally (Figs. 1-3); pronotum about a 
third as long as elytron. Dorsal and ventral 
surfaces with very sparse, fine, golden setae. 


Tracts of thick golden plastron setae on gena, 
prosternum, hypomeron, epipleuron, pro- 
episternum, mesepisternum, metepister- 
num, metasternum, abdominal segments 1— 
3, coxae and trochanters, profemora, meso- 
femora, and posterior (inner) surfaces of all 
femora. Cleaning fringe formula, 2-2-1. 

Head retracted into pronotum. Antenna, 
11 segmented. Labrum about twice as wide 
as long (Fig. 4); anterolateral margins mod- 
erately arcuately rounded. Clypeus trans- 
versely rectangular, about 3 times as wide 
as long (Fig. 4). Maxillary palpus, 4 seg- 
mented. Labial palpus, 3 segmented. Men- 
tum transversely rectangular (Fig. 5). Sub- 
mentum as wide as but a fifth as long as 
mentum (Fig. 5). 

Pronotum subquadrate; widest at mid- 
length (Fig. 7); sinuate/arcuate laterally; with 
2 distinct, sublateral, bisinuate carinae; sub- 
lateral carinae extending entire length of 
pronotum, gibbose at three-fourths of its 
length, then narrower and lower at postero- 
lateral corners; meson with an unevenly 
raised carina extending from anterior mar- 
gin almost to base. Scutellum subtriangular 
(Fig. 15). 

Elytron with 10 poorly defined, longitu- 
dinal rows of punctures and 3 high, evenly 
raised carinae of unequal length (Fig. 8). 
Innermost carina shortest, middle carina 
longest, lateral-most carina intermediate in 
length; all carinae terminate abruptly. 

Prosternum broad, more than 4 times as 
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x35; 3, habitus, lateral view, x 35; 4, head, adoral view, x 140; 5, labium and mouthparts, =< 300; 6, vertex and 
clypeus, x 250; 7, head, pronotum and elytral bases, x 75; 8, elytra, x 75; 9, carina, pronotal meson, x 400. 


wide as width of procoxa; with transverse 
depression extending entire width just in 
front of procoxae (Fig. 10). Prosternal pro- 
cess broad, ending just behind procoxae (Fig. 
10), slightly longer than prosternum in front 
of procoxae. Mesosternum with deep, broad, 
rimmed medial depression in front of and 
between anterior fourth of mesocoxae for 
reception of prosternal process; posterior 


margin with a deep fovea (Fig. 12) on each 
side of meson. Metasternum wider than long 
(Fig. 10); with 1 complete carina each side 
of disc, carinae extending from postero- 
medial edges of mesocoxae to middle of an- 
terior edges of metacoxae; disc with narrow, 
shallow, longitudinal, mesal groove (Fig. 13); 
without plastron setae. Procoxae and meso- 
coxae rounded (Fig. 10). Metacoxae trans- 
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Figs. 10-18. Jolyelmis auyana, new genus, new species: 10, prosternum, mesosternum, metasternum, and 
abdominal sternum 1, <x 100; 11, prosternal process, oblique view, x 400; 12, mesosternum, oblique view, = 350; 
13, metasternal disc, x 220; 14, carina, abdominal sternum 1, x220; 15, scutellum, <550; 16, hypomeron, 
x 230; 17, epipleuron, x 100; 18, profemoral fringe, < 500. 


verse (Fig. 10). Anterior and posterior sur- 
face of profemur (Fig. 18) and mesofemur 
with basal patch of long, dense, golden se- 
tae. Posterior surface of metafemur with 
basal patch of long, dense, golden setae. Pro- 
tibiae (Fig. 19) and mesotibiae each with a 
cleaning fringe of golden setae on anterior 


and posterior surfaces. Metatibia with | api- 
cal cleaning fringe on posterior surface (Fig. 
21). Tarsal claws robust, without teeth. 
Abdomen with 5 visible, convex, evenly 
rounded sterna. Sterna not lobed laterally. 
Sternum 1 rimmed anteromedially; mm 
continuing laterally as arcuate carina; cari- 
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nae extending from medial margin of meta- 
coxal cavity almost to posterior margin of 
sternum | (Figs. 10, 14). 

Type species.—Jolyelmis auyana, new 
species; gender feminine. 

Etymology. — This genus is named for our 
friend Luis Jose Joly, one of the collectors 
of the type series. 

Comparative notes. —This genus is a 
member of the subfamily Elminae and, un- 
fortunately, there is no key to the 36 known 
neotropical elmid genera of the subfamily. 
For comparison, we have representatives of 
all of the described elmid genera of the 
Western Hemisphere and the distinctive ex- 
ceptionally high carinae on the pronotum 
and elytra distinguish Jolyelmis. 


Jolyelmis auyana, new species 
Figs. 1-25 


Holotype 6.—Form and size: Oval. 
Length, 1.96 mm; width, at elytral mid- 
length, 0.91 mm. 

Color: Black except antennal segments 1 
and 2 and maxillae reddish brown. 

Plastron: Tracts of thick golden plastron 
setae on gena; sides of prosternum; kypo- 
meron except small, anterior, slender carina 
(Fig. 16) and triangular wedge posteriorly; 
epipleuron posteriorly to abdominal seg- 
ment 3 (Fig. 17); proepisternum; mesepi- 
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Jolyelmis auyana, new genus, new species: 19, protibial cleaning fringe, x 220; 20, protibial 
sculpture, x 1300; 21, metatibial cleaning fringe, x 200. 


sternum; metepisternum; lateral surfaces of 
metasternum and abdominal sterna 1-3 (Fig. 
17); posterolateral surfaces of coxae and tro- 
chanters; basal third of anterior surface of 
profemora (Fig. 18); basal fourth of anterior 
surface of mesofemora; and basal third of 
posterior (inner) surfaces of all femora. 

Head: Partially retracted into pronotum. 
Vertex with shallow, V-shaped depression 
behind antennal acetabula and between eyes 
(Fig. 6). Surface microreticulate; with sparse, 
fine setae. Antennal segments | and 2 slight- 
ly thicker than remainder; segment 3 as long 
as segment 2. Clypeus moderately arcuate 
apically (Fig. 4); nearly 3 times as wide as 
long. Clypeal and labral surfaces with fine, 
very sparse punctures and flattened setae. 
Labrum about twice as wide as long (Fig. 
4); anterolateral margins moderately ar- 
cuately rounded. Maxillary palpus with last 
segment about 3 times longer than penul- 
timate segment. Labial palpus with last seg- 
ment flattened and about a fourth wider than 
penultimate segment (Fig. 5). 

Thorax: Pronotum 0.62 mm long, 0.64 
mm at widest point; posterior *“% microre- 
ticulate (Fig. 9); crests of carinae bearing 
sparse, short, flattened setae; median carina 
uniformly wide and extending from apex 
almost to base (Fig. 7); lateral carinae ex- 
tending from apex to base, swollen apically 
and gibbose slightly behind midlength; an- 
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0.2mm 


BEDROCK 


Figs. 22-25. Jolyelmis auyana, new genus, new species: 22, male genitalia, dorsal view; 23, male genitalia, 
lateral view; 24, female genitalia, ventral view; Fig. 25, schematic cross section of bedrock biotope of Jolyelmis 
auyana. 
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terolateral angles obtuse; posterior angles 
acute (Fig. 7). Scutellum subtriangular; with 
sparse flattened setae (Fig. 15). Elytron 1.34 
mm long, 0.45 mm wide; with 3 high lon- 
gitudinal carinae (Fig. 8); carinae of unequal 
length; innermost carina shortest, extending 
from base about % of elytral length; middle 
carina longest, extending from base about 
&% of elytral length; sublateral carina ex- 
tending about % of elytral length from base 
at humeral angle; crests of carinae with short, 
flattened setae; posterior third of sutural 
margins subcarinate (Fig. 8); intervals with 
very few, fine, slender setae and moderately 
coarse punctures, punctures separated by 6 
to 8 times puncture diameter. Prosternum 
in front of procoxae about as long as pro- 
coxa (Fig. 10); with a low carina extending 
from procoxal cavity to anterior margin of 
prosternum. Prosternal process broad, nar- 
rowly rimmed, converging gradually to ar- 
cuate apex (Fig. 11); with an apicomedial 
depression. Mesosternum with posterior 
margin bisinuate and deeply depressed on 
each side of meson (Fig. 12); with a few, fine 
setae. Metasternum with posteromedial 7% 
broadly, moderately deeply depressed; me- 
tasternal disc with very sparse, short, flat- 
tened setae (Fig. 13). Procoxae, mesocoxae, 
and metacoxae with sparse, flattened setae. 
Legs, except tarsi, microreticulate (Fig. 20). 
Tarsus with last segment swollen and as long 
as combined length of segments 2-4; with 
several long setae on ventral surface; seg- 
ment 5 with additional longer, fine setae. 
Abdomen: Visible sternum 1 sparsely 
punctate between arcuate carinae; with few, 
fine setae (Fig. 14); lateral surfaces with 
dense, slender, golden setae (Fig. 10). Sterna 
2—4 sparsely microreticulate, punctate; with 
few, fine setae. Sternum 5 densely micro- 
reticulate. Sterna 1-3 with lateral bands of 
fine, golden plastron setae (Fig. 17). 
Genitalia: As illustrated (Figs. 22, 23). 
Female. —Externally similar to male ex- 
cept the posteromedial depression of the 
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metasternum is narrower and more shallow 
than that on male. Genitalia as illustrated 
(Fig. 24). 

Variations. —Six specimens of each sex 
were measured for length and width. Males 
were smaller and ranged from 1.83 to 1.96 
mm in length (X = 1.85 mm) and 0.87 to 
0.93 mm in width (¥ = 0.89 mm). Females 
ranged from 1.79 to 2.0 mm (X = 1.93 mm) 
in length and 0.87 to 0.94 mm in width (¥ 
= 0.91 mm). 

Type data. —Holotype 6: Venezuela: Bo- 
livar: Auyantepuy, 2100 m, 10-13 Feb 1988, 
L. Joly, A. Chacon; deposited in the collec- 
tion of the Central University of Venezuela, 
Maracay, Venezuela. Allotype: Same data 
as holotype. 

Paratypes: Same data as holotype: 2 6, 4 
2, deposited in the collection of the Central 
University of Venezuela, Maracay, Vene- 
zuela; 3 6, 3 2, deposited in the National 
Museum of Natural History, Smithsonian 
Institution, Washington, D.C. 

Etymology. —Named auyana for the te- 
pui from which the specimens were col- 
lected. 

Habitat. — According to Joly and Chacon, 
specimens of this elmid species were found 
in cracks on an algae-covered surface of an 
overhanging “lip” of a cavity in a cascade 
(Fig. 25). 
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PARMOPS CORUSCANS, A NEW GENUS AND SPECIES OF 
FLASHLIGHT FISH (BERYCIFORMES: ANOMALOPIDAE) 
FROM THE SOUTH PACIFIC 


Richard H. Rosenblatt and G. David Johnson 


Abstract. —Parmops coruscans, new genus, new species, is described from a 
single specimen taken in 350 m at Tahiti. It is distinguished from other anom- 
alopids by having the first four infraorbital bones expanded laterally to form 
a shelf beneath the eye. The light organ of P. coruscans is rotatable, and there 
is an erectile shutter. The shutter mechanism in Parmops is the least developed 


of all anomalopids. 


The family Anomalopidae is a small cir- 
cumtropical group of nocturnal neritic be- 
ryciform fishes. The most conspicuous de- 
fining character of the group is the presence 
of a luminous organ beneath the eye in which 
symbiotic luminous bacteria are cultured 
(Harvey 1922). The bacteria glow contin- 
uously, and the light organ is occluded me- 
chanically, either by rotation ofits luminous 
face downward or by the erection of a black 
elastic membrane upward over it (Johnson 
& Rosenblatt 1988). 

The family was reviewed recently by 
McCosker & Rosenblatt (1987), who rec- 
ognized five species in three genera and el- 
evated the subspecies Photoblepharon pal- 
pebratum steinitzi to specific rank. Those 
authors noted the presence of two forms in 
the Indo-Australian area, P. palpebratum 
and Anomalops katoptron. Subsequently, 
Johnson & Rosenblatt (1988) described the 
mechanisms of light organ occlusion, dis- 
cussed the evolution of these mechanisms 
in light of an hypothesized generic phylog- 
eny, and erected a new genus, Phthanophan- 
eron, for the eastern Pacific Kryptophanaron 
harveyi. 

The fish collection of the Bernice P. Bish- 
op Museum (BPBM) contains a single 
anomalopid specimen collected in deep wa- 
ter at Tahiti that cannot be assigned to any 
known species. Our examination of that 


specimen indicates that it represents a clade 
between Anomalops and Phthanophaneron 
within the phylogeny proposed by Johnson 
& Rosenblatt (1988, fig. 10), and thus should 
be placed in a new genus. 

Whether the new species is restricted to 
deep water or, like Kryptophanaron alfredi 
and Anomalops katoptron, has a broad depth 
distribution, remains to be determined, 
along with all other aspects of its biology. 
The purpose of this paper is to describe the 
new species and discuss its relationships 
within the Anomalopidae. Methods and ter- 
minology are those of Rosenblatt & Mont- 
gomery (1976) and Johnson & Rosenblatt 
(1988) for external and light organ occlusion 
morphology, respectively. 


Parmops, new genus 
Figs. 1-3, Tables 1, 2 


Diagnosis. —An anomalopid with the 
dorsolateral margins of the first four infra- 
orbital bones expanded to form a medially 
sloping shelf that protrudes laterally well 
beyond the perimeter of the orbit, a spinous 
dorsal fin, two anal-fin spines, a pelvic-fin 
spine, a row of enlarged scutes on the belly, 
a fully rotatable light organ and an elastic 
shutter that lies flat on the floor of the orbit 
when relaxed. 

Type species.—Parmops coruscans, new 
species. 
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Etymology.—From the Greek parme, a 
small shield, and ops, eye, in reference to 
the expanded infraorbitals. Gender mas- 
culine. 


Parmops coruscans, new species 
Figs. 1, 2, Tables 1, 2 


Holotype. —BPBM 30885. A 48.2 mm SL 
immature individual taken 11 Aug 1985 
outside the reefat Punnauia, Tahiti, Society 
Islands, from the stomach of a grouper, Sa- 
loptia powelli, caught at 350 m by “Fuller 
and Faty.” 

Description. —Counts and measure- 
ments, in mm, of the holotype: Dorsal-fin 
rays V—I,16; anal-fin rays II, 12; pectoral-fin 
rays 11141; pelvic-fin rays I,5; caudal-fin rays 
10, 10+9, 10; branchiostegals 8; gill rakers 
8+ 22; pored lateral-line scales 30; scale rows 
above lateral line 8; abdominal scutes 9; 
vertebrae 14+16. Head length 18.8; pre- 
dorsal length 21.4; prepelvic length 18.6; 
body depth 19.1; caudal-peduncle depth 
10.1; caudal-peduncle length 13.9; snout 
length 17.7; eye 9.0; orbit 9.4; light-organ 
length 6.7; light organ depth 2.6; pectoral- 
fin length 12.5; pelvic-fin length 9.2; first 
dorsal-spine length 2.9; fifth dorsal-spine 
length 4.4. 

Body compressed, width 3.2 in depth. 
Back somewhat elevated, body depth 1.5 in 
length without head. Snout blunt, profile 
sloping forward without much curvature 
from occiput to before eye, then descending 
convexly to rostrum. Nostrils just before 
eye, anterior with thickened posterior rim. 
Mouth oblique, tip of lower jaw about 4 of 
eye height above lower margin of eyeball, 
upper jaw slightly included. Maxilla ex- 
tending posteriorly to about middle of eye. 
Posterior supramaxilla ovoid with an an- 
terior process, covering all but posteroven- 
tral corner of maxilla. Anterior supramax- 
illa substantially smaller with no anteriorly 
directed process. Premaxillae with pro- 
nounced notch at symphysis into which 
lower jaw fits. Jaw teeth in bands, premax- 
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illae with uniformly small teeth, dentaries 
with anterior patches of enlarged teeth that 
extend outside mouth. Vomer toothless, 
palatines with bands of teeth similar to 
smaller jaw teeth. 

Bones of head and shoulder girdle strong- 
ly sculptured, with numerous spine-bearing 
ridges. Cleithrum broadly exposed, dorsal 
expansion with serrate posterior margin. 
Supracleithrum exposed, its posterior mar- 
gin weakly denticulate. Infraorbitals 1—4 en- 
larged and laterally flared to form medially 
sloping shelf effectively deepening subocu- 
lar pocket that accommodates light organ. 
Laterosensory canals of head developed as 
broad troughs with bony bridges. Lacrimal 
with three pores anteriorly followed by two 
larger cavities covered with smooth black 
membrane without papillae or pores. Post- 
orbital canal with two bony bridges delin- 
eating three membrane-roofed spaces. 
Preopercular canal with two bony bridges 
near angle. Mandibular canal with two pores 
through bone anteriorly, followed posteri- 
orly by long trough with two bony bridges 
near junction with preopercular canal. Ca- 
nals of cranium covered by skin that ap- 
pears smooth and entire, except for two lat- 
eral and one medial frontal pores above 
orbit, two small pores on supraorbital canal, 
and small temporal pore on right side. Eye 
prominent, its diameter about equal to post- 
orbital head length. Much of cornea black, 
with subspherical clear window 6.0 mm long 
by 5.0 mm high. Pupil 4.0 mm in diameter. 
Single fleshy tubercle on posterior margin 
of eye on level with lower margin of pupil. 
Ovoid luminous organ below eye, free ex- 
cept at anterior end, rotatable so that lu- 
minous face can be rotated downward into 
pocket formed by flared infraorbitals. Outer 
margin of adpressed organ well below in- 
fraorbital rim. Black elastic shutter mem- 
brane attached along lateral margin of sub- 
orbital pocket, lying flat on floor of pocket 
when relaxed, with free margin directed me- 
dially. 

Scales strongly ctenoid (ct’ of Johnson 
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Fig. 1. 


Holotype of Parmops coruscans, BPBM 30885. A. Whole specimen in lateral view, light organ 


occluded. B. Head in dorsolateral view, light organ exposed. 


1984), small, and difficult to enumerate be- 
cause of irregular arrangement, approxi- 
mately 100 lateral body rows. Head scale- 
less except for a few irregular scales at 
anterodorsal corner of opercle, along pre- 
opercle and on cheek. Gular isthmus naked, 
with transverse fleshy ridges. No cycloid 
scales on body. Scale sheaths well-devel- 
oped at bases of dorsal and anal fins. Mid- 
ventral row of 9 enlarged keeled scales 
(scutes) along abdomen. 


Gill rakers on first arch well developed, 
lath-like; length of first raker below angle 
about '2 eye diameter; rakers becoming 
shorter on succeeding arches, those on last 
arch nubbins. Pseudobranch well devel- 
oped, with about 18 filaments, longest 
slightly longer than filaments of first gill arch. 

Spinous dorsal fin relatively low, first 
spine about half length of succeeding four, 
which are subequal. Dorsal and anal soft 
rays mostly broken. First anal spine about 
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Fig. 2. Holotype of Parmops coruscans. Head, light organ occluded, with outline of frontal view to left and 
light organ and associated structures, removed, below: LD, Ligament of Diogenes; LO, light organ; M, stalk 


muscle; SN, rudiment of shutter knob; ST, stalk. 


equal in length to first dorsal spine. Second 
anal-fin ray a spine in transition, segmented 
at tip. Caudal-fin rays broken. 

Pectoral fin angulate, length about 1.5 in 
head, third through sixth rays subequal and 
longest. Pelvic fin shorter than pectoral, ex- 
tending to within 0.4 eye diameter of anal- 
fin origin. Color black, fins and lower part 
of head darkest. Lateral line conspicuously 
paler than rest of body. 

Etymology. —From the Latin coruscans, 
sparkling, in reference to the subocular light 
organ. 

Occlusion mechanism. — The light organ, 
stalk and supporting cup are shown in Fig. 
2. The light organ is borne on a fibrocarti- 
lage stalk that is continuous across the snout 


with no attenuation at the commissure. Pos- 
teriorly the stalk articulates loosely with the 
supporting fibrocartilage cup of the organ 
and is attached to it by two short ligaments. 
The anteroventral corner of the cup extends 
forward as a short process that is connected 
directly by one of the short ligaments to the 
posteroventral corner of the stalk, which 
bears no ventral hook. There is no discrete 
shutter knob, but there is a slight thickening 
at the anterodorsal corner of the shutter. 
The cup is a crescentic structure that em- 
braces the anterior end of the light organ 
and extends posteriorly along about two- 
thirds of its ventral surface. Anteriorly, the 
cup is expanded as a medially projecting 
shelf. The stalk muscle is relatively small, 
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Table 1.—States of characters not associated with 
light-organ complex in Parmops. (Characters num- 
bered as in Johnson & Rosenblatt 1988). 


1 Epipleural ribs yD) 

2  Branchiostegals Spiny 

3 Openings in pars jugularis ? 

4 Parasphenoid flanges 2 

5 Swimbladder stay — 

6 Postorbital papillae 1 

7 Cephalic sensory canal covering Smooth** 

8 Lateral-line tubes Closed 

9 Midventral scutes Continuous 
10 Dorsal Fin V—I, 16 

Predorsals 0/0/1+ 1/ 

11 Supramaxillae Die 
12 Transverse ridges on gular isth- +* 
: mus 
13 Lateral dentary tooth patch Large ““V’’* 
14 Body scale rows ca. 100* 


15 Reflective or transparent lateral +* 
line scales 


16 Pelvic spine + 

17. Anal spines II 

18 Vertebrae 144+ 16 
19 Corner of maxilla Smooth 


* Derived states shared with Phthanophaneron (lacks 
15), Kryptophanaron, and Photoblepharon. 
** Derived state shared as a homoplasy with Kryp- 
tophanaron. 


with little differentiation between the dorsal 
portion, which inserts on the dorsal liga- 
ment that connects the cup and stalk, and 
the ventral portion, which inserts on the 
articular termination of the stalk. The Lig- 
ament of Diogenes attaches to the antero- 
medial corner of the cup shelf and runs an- 
terodorsally, passes over a slight groove in 
the ethmomaxillary ligament at its forward 
flexure, and inserts on the lateral face of the 
rostral cartilage. The ethmomaxillary liga- 
ment originates dorsally on the mesethmoid 
and extends ventrally, flexes anteroventral- 
ly at the groove, and then passes around the 
cartilaginous tip of the palatine to insert on 
the ventrolateral margin of the maxilla just 
ventral to its head. The groove in the eth- 
momaxillary ligament is weakly developed 
and there is no notable swelling on the me- 
dial surface of the latter. The ethmomaxil- 
lary ligament branches just dorsal to its in- 
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Table 2.—Light-organ associated character states in 
Parmops. (Characters numbered as in Johnson & Ro- 
senblatt 1988). 


I Attachment of LD on cup Lateral 

II Attachment of LD anteriorly Maxilla 

Il Cup with medial shelf Moderate 

IV Insertion of stalk muscle dor- Ligament 
sally to cup 

Vv Stalk with inward flexure at — 
cup articulation 

VI Rotation pad _— 

VII Postocular skin flap — 

Villa _ _ Erectile shutter ap 

VIIIb Shutter knob — 

IX Stalk hook — 

xX Stalk continuous across snout +* 

Xla EM with groove +* 

XIb EM with medial swelling — 

XII Hook and shutter knob inti- NA 
mately associated 

XII Cup process attached to stalk NA 
hook by ligament 

XIV Organ rotatable + 


* Derived states, all shared with Phthanophaneron, 
Kryptophanaron, and Photoblepharon. 


sertion on the maxilla, giving rise to a 
broader but thinner segment that passes 
ventrally to insert on the palatine. 
Relationships. —In physiognomy, Par- 
mops most closely resembles Phthanophan- 
eron, and this similarity is reflected in the 
primitive nature of the light occlusion 
mechanism as well. Table 1 lists characters 
not associated with the light organ mecha- 
nism and Table 2 lists those that are. Our 
hypothesis of relationships based on these 
characters is presented in Fig. 3. Among the 
characters not associated with the light or- 
gan mechanism, Parmops shares five de- 
rived states with the Phthanophaneron- 
Kryptophanaron-Photoblepharon (hereafter 
P.-K.-P.) clade and none with Anomalops. 
For one of those five apomorphies, the pres- 
ence of reflective or transparent lateral-line 
scales (character 15), there is an alternative 
interpretation equally parsimonious to the 
topology shown on the cladogram, i.e., in- 
dependent acquisition in Parmops and at 
the K.-P. node rather than reversal in 
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Fig. 3. Cladogram of anomalopid genera. Characters as in Tables | and 2. Parentheses and brackets respec- 
tively denote hypothesized independent acquisitions and reversals. 


Phthanophaneron. Of the light-organ asso- 
ciated characters, Parmops shares three, an 
erectile shutter, a continuous stalk, and a 
groove in the ethmomaxillary ligament, with 
the P.-K.-P. clade. Parmops is primitive with 
respect to members of that clade in two 
states, absence of a stalk hook and shutter 
knob. Parmops is thus placed at the base of 
the shutter-mechanism lineage, as the sister 
group of the P.-K.-P. clade. These four gen- 
era ostensively provide a rare illustration of 
the gradual evolutionary elaboration of a 
functional complex, in which each genus ex- 
hibits a slightly more intricate and inte- 
grated linkage system to effect shutter erec- 
tion. 
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A NEW SPECIES OF THE ANTHIINE GENUS 
PLECTRANTHIAS (PISCES: SERRANIDAE) FROM 
THE SALA Y GOMEZ RIDGE IN THE EASTERN 
SOUTH PACIFIC, WITH COMMENTS ON P. EXSUL 


William D. Anderson, Jr. and John E. Randall 


Abstract. —Plectranthias parini, a new species of anthiine serranid fish, is 
described from a single specimen collected from the Sala y Gomez Ridge in 
the eastern South Pacific, about 2700 km west of Chile at 25°02.6’S. It is 
distinguished from all other species of Plectranthias by the following combi- 
nation of characters: scales with marginal cteni and ctenial bases, vertebrae 26 
(10 precaudal + 16 caudal), predorsal bones 3, principal caudal-fin rays 17 (9 
+ 8), pectoral-fin rays 16, gillrakers 26 (8 + 18), and tubed lateral-line scales 
37 left (40 right), and by the presence of two orange-red bars on the posterior 
half of the body, one just anterior to the anal fin and the other terminating 
ventrally posterior to the anal fin. This new species is the second species of 
Plectranthias to be reported from the eastern Pacific. It is briefly compared 
with other species of the genus. In addition new material of P. exsul, the only 


other eastern Pacific Plectranthias known, is discussed. 


N. V. Parin sent the junior author a spec- 
imen of an undescribed species of anthiine 
serranid fish that was collected over the Sala 
y Gomez Ridge in the eastern South Pacific 
by personnel aboard a Soviet research ves- 
sel. Johnson (1983) provided strong evi- 
dence that the Serranidae are a monophy- 
letic assemblage, but he did not delimit the 
Anthiinae, and this subfamily remains in- 
adequately circumscribed —despite the facts 
that Roberts (1989) characterized it and An- 
derson et al. (1990) provided a preliminary 
definition of it. We assign the new species, 
described herein, to Plectranthias on the ba- 
sis of its close resemblance to a number of 
species currently relegated to that genus. 
Randall (1980) revised (but did not dem- 
onstrate the monophyly of) Plectranthias 
Bleeker, 1873, subsuming eight other genera 
into its synonymy while recognizing 17 pre- 
viously described species and 13 new ones 
as valid members of the genus. Since Ran- 


dall’s revision, seven other species of Plec- 
tranthias have been described as new: P. 
randalli Fourmanoir & Rivaton, 1980; P. 
altipinnatus Katayama & Masuda, 1980; P. 
maculatus Fourmanoir, 1982; P. barroi 
Fourmanoir, 1982; P. fijiensis Raj & Seeto, 
1983; P. exsul Heemstra & Anderson, 1983; 
and P. bilaticlavia Paulin & Roberts, 1987. 
There are several other undescribed species 
of Plectranthias (in addition to the one de- 
scribed herein) in museum collections. The 
objectives of this paper are to describe the 
new species, to compare it with other spe- 
cies of the genus, and to discuss new ma- 
terial of P. exsul. 

Institutional abbreviations are as listed in 
Leviton et al. (1985). Methods for making 
counts and measurements are those of An- 
derson et al. (1990). Most measurements are 
presented as percentages of the standard 
length (SL), but some are given as quotients 
of SL, head length, orbital diameter, or snout 
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length; these quotients are rounded to the 
nearest 0.05. Osteological data are from ra- 
diographs. 


Plectranthias parini, new species 
Figs. 1, 2A, Tables 1, 2 


Holotype. —USNM 312925, 84.7 mm SL; 
25°02.6'S, 97°29.2'W; 260-272 m; R/V Prof. 
Shtokman cruise 18, station 1984; 3-4 May 
1987; bottom otter trawl. 

Diagnosis.—A species of Plectranthias 
distinguishable from all other species of Ser- 
ranidae by the following combination of 
characters. Dorsal-fin rays X, 16; second soft 
ray of dorsal fin produced. Anal-fin rays III, 
7. Pectoral-fin rays 16. Posterior margin of 
caudal fin truncate except two dorsalmost 
branched rays produced; principal rays 9 + 
8; branched rays 8 + 7. Vertebrae 26 (10 
precaudal + 16 caudal). Formula for con- 
figuration of predorsal (supraneural) bones, 
anterior neural spines, and anterior dorsal 
pterygiophores 0/0+0/2/1+1/1/ (using 
symbolization of Ahlstrom et al. 1976). 
Tubed lateral-line scales 37 (left), 40 (right). 
Gillrakers, including rudiments, on first gill 
arch 8 + 18—total 26 (both sides). Preoper- 
cle without antrorse spines, both free mar- 
gins serrate. Posterior margin of bony oper- 
cle with three spinous processes, middle one 
best developed, but ventralmost well de- 
veloped. Interopercle and subopercle ser- 
rate near their junction. Interorbital region 
flattened. Scales ctenoid, resembling those 
of serranine serranids (i.e, with rows of cten- 
ial bases [Hughes 1981] present proximal to 
marginal cteni). No scales on lateral aspect 
of snout, maxilla, anterior three-fourths of 
lower jaw, gular region, branchiostegals, or 
branchiostegal membranes. Two broad or- 
ange-red bars on posterior half of body, one 
just anterior to anal fin, the other termi- 
nating ventrally posterior to anal fin. 

Description. —Characters presented in the 
diagnosis are not repeated unless necessary 
for clarification. Most morphometric data 
appear in Table 1. Mouth nearly terminal, 
lower jaw exceeding upper jaw very slightly. 
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Premaxillae protrusile. Posterodorsal bor- 
der of maxilla not covered by elements of 
circumorbital series when mouth closed. 
Maxilla reaching vertical through posterior 
border of eye. Maxilla not abruptly widened 
distally, without a hook or shelf on labial 
border. Posteroventral corner of maxilla 
with a poorly developed rounded extension. 
Small splint-like supramaxilla present. Na- 
res rather close together; anterior naris in a 
tube which is short anteriorly and well de- 
veloped laterally, medially, and posteriorly; 
posterior part of tube not reaching posterior 
naris when reflected; posterior naris dor- 
soventrally elliptical and larger than ante- 
rior naris. Orbital margin without fleshy pa- 
pillae. Serrae on preopercle 43 left (ca. 43 
right), on interopercle 4 left (ca. 4 right), on 
subopercle 8 left (10 right). Branchiostegals 
7. Longest gillrakers longer than longest gill 
filaments. Pseudobranch with 25 filaments. 
Dorsal fin single, not incised between spi- 
nous and soft portions. Second soft ray of 
anal fin slightly produced. Second anal spine 
more robust than first or third, almost twice 
as long as first, slightly longer than third. 
Pectoral fin symmetrical, middle rays lon- 
gest; dorsalmost and ventralmost rays un- 
branched, other rays branched; pectoral fin 
reaching vertical through base of fourth dor- 
sal soft ray and base of third anal soft ray. 
Pelvic-fin rays I, 5; pelvic fin inserted be- 
neath base of pectoral fin, the tip reaching 
a vertical through base of first dorsal soft 
ray, falling short of origin of anal fin. Pro- 
current caudal-fin rays 8 dorsally, 7 ven- 
trally. Pleural ribs on vertebrae 3 through 
10. Epipleural ribs associated with first 10 
vertebrae. Epihaemal ribs (bones in the same 
series as the epipleural ribs which appear to 
be modified intermuscular bones; see 
Stiassny & Jensen 1987:300) on vertebrae 
11 through 13. Posteriormost complete pte- 
rygiophore of anal fin trisegmental; no tri- 
segmental pterygiophores associated with 
dorsal fin. Procurrent spur (Johnson 1975) 
absent; penultimate ventral procurrent cau- 
dal-fin ray not shortened basally. Parhy- 
pural with well-developed hypurapophysis. 
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Fig. 2. Drawings of specimens of three species of 
Plectranthias to show patterns of coloration. (A) Ho- 
lotype of P. parini, USNM 312925, 84.7 mm SL, from 
color transparency; (B) paratype of P. bilaticlavia, 
NMNZ P.20264, 70.9 mm SL, from Paulin & Roberts, 
1987 (redrawn with permission); (C) P. exsul, from 
color transparency. 


Autogenous hypurals 5. Epurals 3. Uro- 
neurals | pair (posterior pair absent). Lat- 
eral line complete, running parallel to dorsal 
body contour below dorsal fin, curving to 
near mid-lateral axis of body on caudal pe- 
duncle. Tubes in lateral-line scales branched 
anteriorly, simple posteriorly. No second- 
ary squamation. Most of head covered with 
scales; most of dorsum of snout, lateral as- 
pect of snout, maxilla, supramaxilla, lach- 
rymal, almost all of suborbital region, most 
of lower jaw, gular region, branchiostegals, 
and branchiostegal membranes without 
scales. Interorbital region heavily covered 
with scales; posterior one-fourth of lower 
jaw with some scales. Posterior part of spi- 
nous dorsal fin scaly basally; soft dorsal and 
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anal scaly for one-third to one-half distances 
from bases to distal margins of fins; pec- 
toral, pelvic, and caudal fins scaly basally; 
pelvic axillary process poorly developed; 
short scaly interpelvic process between bas- 
es of pelvic fins. Rows of cheek scales 9 
(both sides). Scale rows between lateral-line 
and mid-base of spinous dorsal fin 2 (both 
sides). Scales from dorsal-fin origin to lat- 
eral line 3 (both sides). Scales from anal-fin 
origin to lateral line ca. 15 left, ca. 16 right. 
Circumpeduncular scales 17. 

Premaxilla with a band of small conical 
teeth, band broadest at anterior end of jaw 
near symphysial diastema where innermost 
teeth variously enlarged into much bigger 
conical and caniniform teeth; a robust ca- 
nine near anterior end of jaw. Dentary with 
a row of small conical teeth extending from 
near posterior end of bone to about mid- 
length of jaw; three well-developed canines 
at about mid-length of jaw on left (one on 
right); anterior to canines a band of small 
conical teeth extending to symphysial dia- 
stema; band expanded at anterior end of jaw 
where innermost teeth variously enlarged 
into much bigger conical and caniniform 
teeth; exserted canine at anterior end of jaw. 
Vomer and palatine with conical teeth. Vo- 
merine teeth in chevron-shaped patch, 
without backward prolongation. Palatine, 
for most of its length, with teeth in a narrow 
band; anteriorly band of teeth wider. No 
teeth on tongue or pterygoids. 

Body length (at dorsal-fin origin) 2.80, 
head length 2.55 in SL. Bony orbital di- 
ameter 3.30 in head length. Bony interor- 
bital width 8.15 in head length, 2.45 in bony 
orbital diameter. Snout length 1.45 in bony 


_ orbital diameter. Internarial distance 6.90 


in snout length. 

- Coloration. —Color from a transparency 
taken shortly after capture of the holotype: 
Head mainly pale orange, dull yellow ven- 
trally. Iris dull yellow except for a hint of 
reddish coloration on posterior border. Body 
with an overall orange cast dorsally, yellow- 
ish ventrally. Two orange-red parallel bars 
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Table 1.—Morphometric data for the holotype of Plectranthias parini and specimens of P. exsul and P. 
bilaticlavia. Data on P. bilaticlavia, with the exception of internarial distance, are from Paulin & Roberts 1987. 
Standard lengths are in mm; other measurements, in percentages of standard length; > = slightly damaged. 


P. exsul P. bilaticlavia 
Character P. parini Meno Rance n Range 

Standard length 84.7 9 37.6-158 3 36.5-70.9 
Head, length 39.4 9 37.0-39.1 3 39.4-41.1 
Snout, length 8.1 9 8.0-10.6 3 7.9-10.2 
Orbit, diameter 11.9 9 8.4-11.2 3 12.3-15.4 
Postorbital length of head 19.4 9 17.2-20.0 
Upper jaw, length 18.9 9 16.0-19.6 3 17.2-18.8 
Maxilla, width 5.0 9 4.8-6.3 
Interorbital width 4.8 9 5.1-6.5 3 4.2-5.4 
Internarial distance 1.2 2 0.8-1.1 yD) 0.7-1.1 
Body, depth 35.8 9 30.1-39.6 3 32.9-35.3 
Body, width 17.8 4 17.5-18.6 3 16.1-18.3 
Predorsal length 40.4 9 35.8-39.9 3 39.9-41.8 
Prepelvic length Biel 2 36.5—40.4 3 29.5—46.5 
Preanal length 68.5 9 64.1-70.6 3 69.5-72.0 
Caudal peduncle, length 19.7 9 18.6—22.7 
Caudal peduncle, depth lee 9 9.8-13.1 3 10.0-12.8 
Dorsal-fin base, length 56.1 2 52.6-52.8 3 46.3-53.4 
Pectoral fin, length 36.7 9 ca. 30.1-34.3 3 30.4-33.7 
Pelvic fin, length 28.9 8 ca. 22.3-26.1 3 25.2-27.6 
Anal-fin base, length 16.8 Dy 16.6-16.8 3 16.7-19.1 
Anal fin, length 33.8 8 26.5—ca. 30.8 
Upper caudal-fin lobe, length ca. 35.5 8 >24.4—> 30.4 
Lower caudal-fin lobe, length 26.6 8 22.2—>27.4 
First dorsal spine, length 5.8 6 6.2->7.9 3 6.8—7.1 
Third dorsal spine, length 13.7 9 14.3—> 16.8 
Fourth dorsal spine, length 17.9 9 >14.1->18.8 
Tenth dorsal spine, length 12.0 8 9.1-11.3 
Longest dorsal spine, length 18.3 (5th) 9 16.3-19.9 3 15.8-19.4 

(4th or Sth) 
Longest dorsal soft ray, length ca. 34.5 (2nd) 8 ca. 16.2—>25.5 2 13.6-22.2 

(2nd) 
First anal spine, length 10.5 9 7.6-11.3 3 10.1-12.1 
Second anal spine, length 19.2 8 16.0-20.7 3 17.8—22.0 
Third anal spine, length 17.9 9 14.7-15.9 3 14.5-15.4 
Longest anal soft ray, length 25.4 (2nd) 1 ca. 21.6 (3rd) 3 19.7-25.6 
Pelvic spine, length 17.8 4 14.2-16.9 3 16.7-19.6 


Table 2.—Frequency distributions of numbers of tubed lateral-line scales in three species of Plectranthias. 
Counts of scales were made from both sides of most specimens; nm = number of specimens examined. 


Species ni 132 633) 34/0, 850836) 37 38 39 40 41 42 43 44 «45 + 46 ¥ 
P. exsul 
Juan Fernandez 5 Tae le 4 sal 1 43.50 
Nazca Ridge 5 1 — — 2 4 1 1 39.67 
P. parini 1 1 — — 1 38.50 
P. bilaticlavia Dir tne D. 32.67 
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Table 3.—Morphometric data on specimens of Plectranthias exsul from the Juan Fernandez Islands and the 
Nazca Ridge. Standard lengths are in mm; other measurements in percentages of standard length. 


Juan Fernandez Islands 


Measurement n Range 
Standard length 5 134-158 
Postorbital length of head 5 18.3-20.0 
Upper jaw, length 5 18.3-19.6 
Maxilla, width 5 5.5-6.3 
Body, depth 5 35.2-39.6 
Preanal length 5 64.7-69.3 
Caudal peduncle, depth 5 10.7-13.1 
Longest dorsal spine length 5 18.1-19.9 


on body; first originating well out on inter- 
radial membranes 5 through 9 of spinous 
portion of dorsal fin and extending slightly 
obliquely to terminate ventrally almost en- 
tirely anterior to first anal spine—first bar 
slightly broader at dorsal-fin base than at 
ventral termination; second bar beginning 
on bases of posterior dorsal soft rays and 
on dorsum of anterior part of caudal pe- 
duncle and extending slightly obliquely to 
terminate ventrally posterior to anal-fin 
base; bars, particularly posterior one, some- 
what wider than comparable bars in Plec- 
tranthias bilaticlavia (compare Figs. 2A & 
B). Except where orange-red bars encroach 
on dorsal fin, fins mostly pallid, but ante- 
riormost interradial membranes of spinous 
dorsal fin with some yellow-orange. In al- 
cohol, pigmentation lost except remnants of 
vertical bars still evident. 

Comparisons. —Plectranthias parini, with 
37 to 40 lateral-line scales, has more lateral- 
line scales than any other species in the ge- 
nus except P. kelloggi (Jordan & Evermann, 
1903)—32 to 38, P. taylori Randall, 1980— 
40 or 41, P. randalli Fourmanoir & Riva- 
ton, 1980—39, and P. exsul Heemstra & 
Anderson, 1983— 36 to 46. Three other spe- 
cies of Plectranthias have counts of lateral- 
line scales closely approaching those of P. 
parini—P. alleni Randall, 1980, and P. 
kamii Randall, 1980, each with 33 to 36, 
and P. barroi Fourmanoir, 1982, with 35 or 
36. Plectranthias parini, with a total of 26 
gillrakers on the first gill arch, can be dis- 


Nazca Ridge 

X n Range Xx 

149 4 115-150 130 
19.02 4 17.2-19.0 18.32 
19.04 4 17.5-18.7 18.15 
5.90 4 5.0-5.6 5.32 
37.06 4 33.4-36.1 34.35 
66.30 4 65.8-70.6 69.08 
11.76 4 10.3-10.9 10.70 
18.76 3 16.3-18.2 17.53 


tinguished from six of the seven above spe- 
cies by counts of the total number of gill- 
rakers on the first gill arch: P. taylori, P. 
randalli, P. alleni, and P. kamii (each with 
20 or fewer), P. kelloggi (with 20 to 24), and 
P. barroi (with 31 to 35). 

Plectranthias parini (from the Sala y Go- 
mez Ridge) is apparently closely related to 
P. exsul (from the Juan Fernandez Islands 
and the Nazca Ridge in the eastern South 
Pacific). In addition to having similar counts 
of lateral-line scales, there is a slight overlap 
in total number of gillrakers on the first 
arch—26 in P. parini, 26 to 31 (7 of 10 
specimens with 28 or 29) in P. exsul. The 
two species have distinctly different pat- 
terns of coloration (see descriptions of live 
coloration and Figs. 2A & C). In P. parini 
the longest dorsal soft ray is appreciably lon- 
ger that in P. exsul (Table 1). Also, mea- 
surements of a number of other body parts 
of P. parini fall beyond the ranges of those 
for P. exsul; this is particularly noticeable 
for the pectoral, pelvic, and anal fins, the 
upper caudal-fin lobe, and the third anal 
spine (Table 1). 

Not only does P. kelloggi (known from 
off Japan, New Caledonia, and Hawaii) have 
a slightly lower gillraker count than does P. 
parini, it also has a color pattern reminis- 
cent of that of P. exsul (compare Randall, 
1980:146, fig. 15, and Fig. 2C) and distinctly 
different from that of P. parini (compare 
Randall, 1980:146, fig. 15, and Fig. 2A). 

Plectranthias parini displays a pattern of 
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coloration very much like that of P. bilati- 
clavia Paulin & Roberts, 1987, (known only 
from off the Kermadec Islands off northern 
New Zealand) (compare Figs. 2A & B), but 
it is separated easily from P. bilaticlavia in 
having more lateral-line scales (37 to 40 vs. 
32 or 33, Table 2) and more dorsal soft rays 
(16 vs. 15). In P. parini the longest dorsal 
soft ray is much longer than in P. bilaticla- 
via, and the measurements of a number of 
other body parts (most noticeably the pec- 
toral fin, dorsal-fin base, and third anal 
spine) fall outside the ranges for those of P. 
bilaticlavia (Table 1). Paulin & Roberts 
(1987) reported that one of the three known 
specimens of P. bilaticlavia (the holotype) 
has 27 vertebrae (10 precaudal + 17 cau- 
dal); the other two have 26 (10 + 16). (We 
have examined radiographs of the holotype 
and one of the paratypes of P. bilaticlavia 
and confirm the counts reported in the lit- 
erature.) Plectranthias parini has 26 (10 + 
16). 

Distribution. —Plectranthias parini 1s 
known only from the type locality on the 
Sala y Gomez Ridge in the eastern South 
Pacific, about 2700 km west of Chile. The 
type locality is approximately 1200 km to 
the west of the nearest locality of capture of 
the related species P. exsul. 

Etymology. —We take pleasure in naming 
this new species for N. V. Parin who pro- 
vided the holotype and a color transparency 
of it. 


Plectranthias exsul 
Heemstra & Anderson, 1983 
Fig. 2C, Tables 1-3 


Since the publication of the original de- 
scription of Plectranthias exsul (from off the 
Juan Fernandez Islands and the Nazca Ridge 
in the eastern South Pacific) by Heemstra 
and Anderson (1983), three additional spec- 
imens from the Nazca Ridge have become 
available; all three are smaller (37.6, 115, 
122 mm SL) than any of the specimens 
(133-158 mm SL) previously studied. In 
addition, C. D. Roberts brought to our at- 
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tention another specimen (154 mm SL) of 
P. exsul from off the Juan Fernandez Is- 
lands. The new material agrees reasonably 
well with the specimens in the original de- 
scription with the exceptions of counts of 
tubed lateral-line scales in specimens from 
the Nazca Ridge. The counts for lateral-line 
scales provided by Heemstra & Anderson 
(1983) range from 40 to 46, but those for 
the additional Nazca Ridge specimens range 
from 36 to 40. The range of numbers of 
lateral-line scales for the five specimens from 
the Juan Fernandez Islands is 41 to 46 (¥ 
= 43.50, based on counts from both sides 
of each specimen; Table 2) and that for the 
five specimens from the Nazca Ridge is 36 
to 42 (X = 39.67, based on nine counts; 
Table 2). Discrepancies in the ranges of 
measurements of certain body parts of spec- 
imens from the two localities may be in- 
dicative of real differences between the pop- 
ulations (Table 3), but it is possible also that 
these differences are artifacts of the small 
sample sizes. 

At the time of publication of the original 
description of P. exsul no information was 
available on live coloration. A color trans- 
parency taken shortly after capture of a 
specimen of this species reveals: Head dark 
red-orange dorsally, with somewhat diffuse 
brighter red-orange area on preopercle near 
orbit; posterior and ventral parts of head 
lighter— mostly dull yellow. Iris dull yellow 
anteriorly and posteriorly, the yellow bor- 
dered by a narrow red-orange rim anteri- 
orly, suffused with red-orange posteriorly; 
dorsal and ventral portions of iris largely 
melanistic. Body generally with reddish-or- 
ange cast, darker dorsally; a well-defined 
brilliant red oblong area extending from 
bases of posterior dorsal soft rays ventrally 
to just below midline and then posteriorly 
over middle of caudal peduncle to reach 
mid-ventral line near base of caudal fin (see 
pattern of coloration in Fig. 2C). Fins with 
dull yellowish cast (some dull orange on spi- 
nous portion of dorsal fin), but without any 
distinctive pigmentation. 
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In order to distinguish P. exsu/ from other 
species of Plectranthias, see section on com- 
parisons under P. parini and Heemstra & 
Anderson (1983). 


Other Material Examined 


Plectranthias exsul.—Nazca_ Ridge: 
BPBM 29400 (one specimen, 37.6 mm SL); 
25°37'S, 85°26'W; 190 m; 4 Oct 1980; R/V 
Ikhtiandr, trawl. USNM 312926 (1, 115); 
25°43'S, 85°22'W; 185 to 200 m; 5 Sep 1983; 
R/V Prof. Mesyatzeyv; bottom trawl. USNM 
312927 (1, 122); 25°41.7'S, 85°23.7'W; 162 
to 168 m; 26 Apr 1987; R/V Prof. Shtok- 
man; bottom trawl. Juan Fernandez: 
MNHNC P.5611 (1, 154); 33°37'15’S, 
78°49'56"W; Jan—Feb 1970. 

Plectranthias bilaticlavia. —Kermadec Is- 
lands: Holotype: NMNZ P.14024 (36.5 mm 
SL); Raoul Island, off Bell’s Flat; 164 to 210 
m; 4 Apr 1973; R/V Acheron; Agassiz trawl. 
Paratype: NMNZ P.20264 (70.9 mm SL); 
south of L’Esperance Rock; 270 m; 18 Jul 
1974; Agassiz trawl. 
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GYMNOTHORAX PARINI, A NEW SPECIES OF 
MORAY EEL (TELEOSTEI: MURAENIDAE) FROM 
WALTERS SHOALS, MADAGASCAR RIDGE 


Bruce B. Collette, David G. Smith, and Eugenia B. Bohlke 


Abstract. —Gymnothorax parini is described from 19 specimens collected in 
shallow water (18 m) at Walters Shoals in the southwestern Indian Ocean. It 
is distinctive in having a wide bright white margin on the dorsal, caudal, and 
anal fins; a long anterior nostril tube that reaches or passes the edge of the 
upper lip when depressed ventrally; and at least half the posterior nostril located 
anterior to the anterior margin of the eye. It resembles several other species 
found around islands in the subtropical zone of the southern Indo-Pacific, but 
differs from all of them in color pattern, number of vertebrae (143-152), and 


position of the posterior nostril. 


During Cruise 17 of the Soviet oceano- 
graphic research vessel Vityaz in December 
1988, the shallow-water fish fauna was sam- 
pled with traps, fish trawls, Sigsbee trawls, 
and by hook and line fishing (Collette & 
Parin 1991). Among the fishes collected were 
a new Species of Scorpaenodes described by 
Poss & Collette (1990) and a new moray eel, 
which is described herein. Walters Shoals, 
an isolated, submerged, oceanic mountain- 
top that rises to within 18 m of the surface, 
is located 400 nautical miles south of Mad- 
agascar and 600 nm east of South Africa at 
33°09-16'S, 43°49-5S6’E. The purpose of this 
paper is to describe the new species so that 
the name is available for subsequent anal- 
ysis of the Walters Shoals fish fauna and the 
other West Wind Drift islands and sea- 
mounts, and to compare it with other sim- 
ilar species of the genus Gymnothorax. 

Materials and methods. —Counts and 
measurements follow Bohlke (1989). Ma- 
terial is deposited in collections of the Na- 
tional Museum of Natural History, Wash- 
ington, D.C. (USNM); Academy of Natural 
Sciences of Philadelphia (ANSP); Austra- 
lian Museum, Sydney (AMS); Natural His- 
tory Museum of Los Angeles County 
(LACM); and Shirshov Institute of Ocean- 


ology, Moscow (IOAN). Other institutional 
acronyms follow Leviton et al. (1985). 


Gymnothorax parini, new species 
Figs. 1-3 


Holotype. —USNM 307751 (female, 538 
mm TL): western Indian Ocean, Walters 
Shoals; depth 18 m; Vityaz Cr. 17, sta. 2751, 
BBC 1923, 22 Dec 1988. 

Paratypes. — All from Walters Shoals, 18 
m, Vityaz Cruise 17, December 1988. ANSP 
163850 (2, 545-655), same data as holo- 
type. USNM 307749 (2, 480-590), Vityaz 
2695a, BBC 1906, 13 Dec 1988. USNM 
307750 (1, 575), Vityaz 2715, BBC 1914, 
16 Dec 1988. USNM 307752 (4, 588-650), 
IOAN uncat. (3, 573-720), AMS I.28155- 
001 (3, 585-665), and LACM 44749-1 (3, 
665-695), Vityaz 2683b, BBC 1901, traps, 
11 Dec 1988. 

Diagnosis.—Gymnothorax parini is dis- 
tinguished from other species of the genus 
by the following combination of characters: 
anal fin with bright white distal margin and 
dark, unpatterned basal portion; white mar- 
gin conspicuously continuous around cau- 
dal fin and on to dorsal fin, somewhat less 
intense anteriorly; anterior nostril very long, 
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color slide used for color plate Ia in Collette & Parin 1991.) 


reaching upper lip when depressed ventral- 
ly; at least half of posterior nostril located 
anterior to vertical line through anterior 
margin of eye; body dark with irregular light 
markings; snout moderately long; all teeth 
uniserial; and mean vertebral formula 4-56- 
147. 

Description. —Total vertebrae 143-152, 
X = 147 (n = 19), predorsal vertebrae 3-5, 
X = 3.8 (19), preanal vertebrae 53-58, X = 
55.7 (19). Vertebral counts for holotype 4, 
58, 151. Pores: branchial 2 (13), mandibular 
6-7 (16), infraorbital 4 (16), supraorbital 
1+2 (16). Teeth: upper jaw 6-18 (19), lower 
jaw 10-17 (19), median intermaxillary 1-4 
(19), vomer 4—14 (16). 

Proportions as % of TL: preanal 43.2— 
46.6 (19), predorsal 9.3—13.0 (15), head 
12.4-14.7 (18), depth at anus 4.5—6.1 (16). 
Of head length: snout 19.1—23.3 (18), eye 
7.7-11.2 (18), interorbital 10.3-14.0 (18), 


upper jaw 41.2-52.7 (18). Of upper jaw: 
snout 41.0-47.2 (19). 

Body moderately elongate, typical of 
Gymnothorax, with anus slightly before 
midbody. Head and snout moderately elon- 
gate, jaws close completely. Dorsal fin origin 
immediately posterior to occiput, well an- 
terior to gill opening. Eye moderate in size, 
located approximately over middle of upper 
jaw. Fins relatively low, dorsal somewhat 
higher than anal. Anterior nostril long and 
tubular, when depressed ventrally reaches 
or passes edge of upper lip. Posterior nostril 
without prominent raised rim, located over 
or slightly anterior to level of anterior mar- 
gin of eye, at least half of nostril anterior to 
vertical line with anterior margin of eye. 

Pores in lateralis system small and in- 
conspicuous and arranged in typical Gym- 
nothorax pattern (Fig. 2). Two in branchial 
section of lateral line, anterodorsal to gill 
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Fig. 2. Lateral view of head of holotype of Gymnothorax parini, new species (USNM 307751, 538 mm TL) 


to show cephalic lateral line pores. 


Opening. Six pores in mandibular canal (one 
specimen with seven on one side), all an- 
terior to rictus. All four pores in infraorbital 
canal located along upper jaw between an- 
terior nostril and vertical with posterior 
margin of eye. Three supraorbital pores: one 
(ethmoidal pore) at tip of snout on edge of 
upper lip, one adjacent to base of anterior 
nostril, and one posterodorsal to anterior 
nostril. 

All teeth smooth, without serrations of 
any kind (Fig. 3). Lateral teeth in upper jaw 
narrowly triangular, slightly compressed, 
somewhat recurved, and uniserial; maxil- 
lary and intermaxillary series confluent, 
without obvious demarcation. Peripheral 
intermaxillary teeth increase in size from 
anterior to posterior; anterior maxillary teeth 
approximately same size as posterior inter- 
maxillary teeth, becoming progressively 
smaller posteriorly and also somewhat more 
steeply inclined in posterior direction. A few 
tiny teeth set immediately before and/or be- 
hind large intermaxillary teeth. One to four 
large, slender, sharply pointed, depressible 
fangs on midline of intermaxillary plate, in- 
creasing in size from anterior to posterior. 
Teeth in lower jaw similar in size and ar- 
rangement to those of upper jaw, largest an- 
teriorly and decreasing in size posteriorly; 


a few tiny teeth set between large anterior 
teeth. Vomerine teeth small, triangular, 
pointed, mainly uniserial but occasionally 
one or two teeth displaced to side. Clear 
difference between males and females in 
number of teeth (Table 1), with males hav- 
ing fewer upper-jaw, lower-jaw, and median 
intermaxillary teeth. 

Ground color in alcohol dark brown, al- 
most black, overlain with irregular, light 
brown markings with erratic borders and 
mottled within by darker brown. Intensity 
and extent of light markings variable; some 
specimens nearly uniformly black, others 
with extensive light areas, but overall im- 
pression dark with light markings. Pale ar- 
eas sometimes form irregular bars, some- 
times snowflake- or lichen-like patches. 
Head usually lighter than body, without 
patchwork pattern of light markings, often 
irregularly mottled with darker brown. Anal 
fin marked conspicuously with bright white 
margin, which has a bluish cast in life; basal 
part of fin uniformly dark brown or black, 
without markings. Dorsal fin colored sim- 
ilarly, but narrower white edge tends to be 
interrupted anteriorly in smaller specimens; 
basal part of dorsal fin dark, but some light 
markings encroach upon it from body. White 
margin conspicuous around caudal fin. Skin 
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Fig. 3. Dentition of holotype of Gymnothorax pari- 
ni, new species (USNM 307751, 538 mm TL). 
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Table 1.—Number of teeth in male and female Gym- 
nothorax parini, expressed as total number, right + 
left, in upper and lower jaws (number of specimens in 
parentheses). 


Median 


Upper jaw Lower jaw intermaxillary 
Females 30-32 (5) 29-32 (4) 3-4 (5) 
Males 19-26 (8) 24-30 (7) 1-2 (8) 


immediately around gill opening tends to 
be dark, but without conspicuous spot 
around it. Some dark pigment at corner of 
mouth, but not forming a conspicuous spot. 
Sensory papillae on head small, each set in 
a tiny dark spot, forming inconspicuous pat- 
tern of rows. 

Sex and sexual dimorphism. —Of the 19 
specimens of Gymnothorax parini, five, in- 
cluding the holotype, are clearly females 
(538-650 mm TL), eight are males (480- 
720 mm), and the sex of three was not de- 
termined. Although the ovaries are enlarged 
and the eggs conspicuous, none of the fe- 
males is in spawning condition. At least four 
other species of Gymnothorax show a sim- 
ilar sexual dimorphism in the number of 
teeth as reported here for G. parini: G. rich- 
ardsoni (Hatooka 1986), G. enigmaticus and 
G. cf. monochrous (M. A. Gibbs, pers. 
comm.), and G. chilospilus (D. G. Smith, 
work in progress). Hatooka also reported 
dimorphism in the dentition of two species 
of Echidna, and Gibbs has found another 
case in Enchelycore schismatorhynchus. 
Sexual dimorphism in tooth number may 
be widespread among morays and deserves 
further study. In the case of G. chilospilus, 
the female tooth pattern is also the juvenile 
pattern; the males change at maturity. With 
material available, we cannot determine 
whether G. parini follows the same pattern. 

Aberrant specimen.—Of the 20 speci- 
mens of Gymnothorax collected at Walters 
Shoals, one (USNM 307753, Vityaz station 
2695) stands apart from the others in sev- 
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eral ways. The most striking difference is 
the low number of vertebrae, 4-52-132. The 
total is 11 vertebrae fewer than for any of 
the G. parini and 15 fewer than the mean 
value for 19 specimens. If an eel loses part 
of its tail, it will regenerate a caudal fin, but 
this new structure never looks exactly like 
the original. If this specimen had lost 10- 
15 caudal vertebrae, it would be obvious 
from the radiograph, but this specimen 
shows no evidence of a regenerated caudal 
fin; the entire caudal skeleton appears per- 
fectly normal. The specimen further differs 
from the others in color. Whereas G. parini 
were very dark, nearly black, when freshly 
collected, this specimen was distinctly 
brown. Even in preservative this difference 
is apparent. In addition, unlike in G. parini, 
there is a small but distinct dark spot around 
the gill opening, and the grooves around the 
neck and throat are streaked with darker 
brown. Finally, the upper jaw length and 
interorbital width are slightly higher than 
comparable values noted in G. parini, and 
the snout length as percent of upper jaw 
length is less in this specimen. 

We do not know how to interpret this 
specimen. It is sufficiently distinct from the 
others that we have excluded it from the 
type series, yet with only one specimen we 
hesitate to describe it as a second species. 
We leave the problem unresolved for the 
time being and provide some counts and 
measurements: USNM 307753, male, 570 
mm TL, preanal 265 mm (46.5% TL), pre- 
dorsal 65 mm (11.4% TL), head 76 mm 
(13.3% TL), depth at anus 34 mm (6.0% 
TL), snout 16.3 mm (21.5% HL, 37.9% up- 
per-jaw length), eye 8.2 mm (10.8% HL), 
interorbital 11.1 mm (14.6% HL), anterior 
nostril 3.7 mm (4.9% HL), vertebrae 4-52- 
132, cephalic pores as in G. parini. Teeth 
damaged, approximately 16 on left side of 
upper jaw and 11+ on right; 20 teeth on 
right side of lower jaw, left side too damaged 
to count; median intermaxillary teeth 2; vo- 
merine teeth 8. 
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Distribution. —Known only from Walters 
Shoals in the southwestern Indian Ocean. 
Collected from depths of 18 m by traps and 
by hook and line. No morays have been 
reported from any of the other six islands 
and seamounts extending along the West 
Wind Drift between Gough and Tristan da 
Cunha in the South Atlantic to Amsterdam 
and St. Paul in the southwestern Indian 
Ocean. 

Etymology. —Named in honor of our dis- 
tinguished colleague Nikolai Parin, an ex- 
pert on the fish fauna of seamounts and sci- 
entific leader of cruise 17 of the Vityaz, on 
which all the material of this species was 
collected. 

Comparisons. —Gymnothorax parini is 
one of several similar species occurring 
around islands in the subtropical zone of 
the southern Indo-Pacific region that have 
a prominent white margin on the anal fin 
and sometimes on the dorsal fin. 

Gymnothorax woodwardi McCulloch, 
from Western Australia, is the closest geo- 
graphic neighbor of G. parini, and the only 
species in this group that is known from the 
Indian Ocean. Unlike G. parini, G. wood- 
wardi has the posterior nostril entirely pos- 
terior to a vertical line through the anterior 
margin of the eye. The color pattern of this 
species differs in that the trunk pigmenta- 
tion consists of dark reticulations on a light- 
er background, confined mainly to the dor- 
sal half, changing to a series of irregular 
bar-like markings on the tail. The white 
Margin is prominent on the anal fin and on 
most of the dorsal fin, but the submarginal 
dark band is only weakly developed. There 
are 132-139 vertevrae. Two syntypes (AMS 
1.12224—5) have 4 predorsal, 56—58 preanal, 
and 135-137 total vertebrae, MVF 4-57- 
136. 

Gymnothorax annasona Whitley occurs 
at Lord Howe Island and Middleton Reef, 
both on the Lord Howe Rise. Its snout is 
somewhat shorter and deeper than that of 
G. parini, the anterior nostril is slightly 
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shorter, and the posterior nostril is located 
entirely over the eye. The basal part of the 
anal fin is patterned, and the body color is 
different, consisting of moderately large 
spots separated by a densely speckled ma- 
trix. The holotype (AMS IA.6867) has 58 
preanal and 133+ total vertebrae (tail tip 
missing); two other specimens have 4, 56- 
57, 141-143. 

Gymnothorax nubilus (Richardson), from 
Norfolk Island, differs primarily in color. 
Its body is brown (a rich, chestnut color in 
the small specimen examined by us) with 
irregular cloud-like markings of darker 
brown, more or less conspicuous. There are 
three conspicuous dark streaks on the throat, 
the dorsal one running posteriorly from the 
corner of the mouth; a midventral streak is 
also present. The dorsal and anal fins have 
a dark submarginal band basal to the white 
edge. The holotype (BMNH 1972.1.26.159) 
has 3-52-132 vertebrae. Ayling & Cox (1982: 
92, pl. 6) reported this species from north- 
ern New Zealand, but their description and 
illustration suggest that it may not be iden- 
tical to the G. nubilus of Richardson. 

Gymnothorax eupterus (Gunther), from 
Raoul Island in the Kermadecs, was de- 
scribed as having white-margined fins and 
“gular folds and angle of the mouth dark 
brown” (Gunther, 1870:123). The holotype 
(BMNH 1855.8.16.50) has 4-52-134 ver- 
tebrae. This seems very similar to G. nu- 
bilus. 

Gymnothorax nasuta De Buen is known 
from Easter and Pitcairn islands (Randall & 
McCosker 1975:28). It has a shorter and less 
slender snout than G. parini and fewer ver- 
tebrae (138-139, Randall & McCosker 1975: 
23). The white margin is weakly developed 
on the dorsal fin and around the end of the 
tail. The basal parts of both fins are pat- 
terned. The body is dark and speckled with 
small, irregular white spots, sometimes 
forming poorly defined patches. 

Gymnothorax bathyphilus Randall & 
McCosker, from 250 m off Easter Island, is 
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light yellowish gray, with faint darker retic- 
ulations and blotches. There is a submar- 
ginal dark band on both dorsal and anal fins, 
but basally both fins are patterned. The dor- 
sal profile of the snout is flatter than that of 
G. parini, which tends to be slightly convex. 

Two specimens from Juan Fernandez Is- 
land (USNM 88679 and 88680, 810 and 
824 mm TL) closely resemble G. bathyphi- 
lus but they are dark brown instead of light 
gray, with a few indistinct darker spots on 
the dorsal part of the body and darker streaks 
on the throat. Both specimens have fewer 
teeth in the upper and lower jaws than the 
type of G. bathyphilus (13-16 vs. 20-22 re- 
spectively in the upper, and 15-17 vs. 21- 
23 in the lower). The one intact specimen 
has 149 vertebrae vs. 145 in the type of G. 
bathyphilus. 

One northern hemisphere subtropical 
species, Gymnothorax kidako (Schlegel) 
from Japan, resembles G. parini in body 
color and white-margined anal fin. In this 
species, however, the snout is slightly short- 
er, the anterior nostril is located entirely 
over the eye, and there are 142 vertebrae in 
the specimens radiographed. 

Several other species have white-mar- 
gined anal fins, but they either lack a white- 
margined dorsal fin or they have other char- 
acters that readily separate them from G. 
parini. 

Of all the preceding species, Gymnotho- 
rax parini seems most similar to G. nubilus 
and G. bathyphilus. These have the most 
slender snouts and the most prominent white 
margins on the fins. Both have dark sub- 
marginal bands on the fins immediately 
basal to the white margins, though narrower 
than that of G. parini, which covers the en- 
tire basal portion of the anal fin. Moreover, 
both species have long anterior nostrils that 
reach the edge of the upper lip, and both 
have the posterior nostril located over or 
anterior to the anterior margin of the eye. 
In addition, all three have the small sensory 
papillae on the head set in tiny black spots 
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forming patterns of rows, although these are 
somewhat less prominent in G. parini than 
in the others. 

None of the above species extends into 
the tropical zone and, except for Gymno- 
thorax woodwardi, none occurs on the mar- 
gins of continents. They seem to be ele- 
ments of a fauna peculiar to subtropical 
islands of the southern Indo-Pacific. This 
whole area has been poorly sampled using 
methods likely to capture these eels (traps, 
hook and line in moderately deep water), 
therefore any general conclusions on bio- 
geography would be premature. We suggest 
that these islands and reefs would be prom- 
ising areas for future investigation. 

Comparative material. —Gymnothorax 
annasona: AMS IA.6867 (holotype, 500 mm 
TL), Middleton Reef. AMS 17369-006 (1, 
485), BPBM 1477 (1, 540), BPBM 14838 
(1, 340), Lord Howe Island. Gymnothorax 
cf. bathyphilus: USNM 88679 (1, 810) and 
USNM 88680 (1, 824), Juan Fernandez Is. 
Gymnothorax kidako: USNM 71825 (1, 
445) and USNM 71826 (1, 540), Misaki, 
Japan. Gymnothorax nasuta: USNM 65521 
(1, 652), Easter Island. Gymnothorax nu- 
bilus: NMNZ P.11717 (1, 287), Norfolk Is- 
land. Gymnothorax woodwardi: WAM 
13263 (holotype, 515), Houtmans Abrol- 
hos, Western Australia. WAM 27949-021 
(3, 129-228), Jurien Bay, Western Austra- 
lia. WAM 28523-0001 (1, 385), Augusta, 
Western Australia. 
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GEOGRAPHIC DISTRIBUTION OF 
MICRONYCTERIS SCHMIDTORUM SANBORN 
(CHIROPTERA: PHYLLOSTOMIDAE) 


César F. Ascorra, Don E. Wilson, and Alfred L. Gardner 


Abstract. —Specimens of Micronycteris schmidtorum Sanborn from Brazil 
and Peru extend the distribution of the species from the previously known 
southernmost records in Venezuela. Preliminary data suggest geographic vari- 
ation in size, with larger individuals in the north and smaller ones in the south. 


Micronycteris schmidtorum Sanborn, 
1935 (Fig. 1), is known from southern Méx- 
ico to Venezuela (Villa-R. 1966, Eisenberg 
1989), although no specimens have been re- 
corded from eastern Panama or Colombia. 
Throughout this range the species has been 
found in association with humid habitats 
where it forages for insects and fruit (Wilson 
1973, Gardner 1977, Eisenberg 1989). It also 
occurs in multistratal tropical evergreen for- 
est and dry thorn forest (Handley 1976), but 
is uncommon in both. Most specimens have 
been taken from roosts in hollow trees 
(Handley 1976). 

In April 1977, M. R. Willig collected three 
specimens of Micronycteris schmidtorum 
from two localities in semiarid Caatinga 
habitat near Exu, Pernambuco, Brazil. These 
specimens were among those reported as 
Micronycteris sp. by Mares et al. (1981). In 
March 1978, we collected two specimens in 
mist nets in eastern Brazil (Fig. 2). The first 
was taken in humid forest at the Estacao 
Ecolégica do Tapacura, Sao Lourenco da 
Mata, Pernambuco, at an elevation of 170 
m. The second was taken from Sitio Lu- 
anda, Itaitera, Crato, Ceara, in the vicinity 
of a stream in humid second-growth forest 
habitat below dry Cerrado habitat. These 
specimens represent the first records of the 
species from Brazil. These sites are approx- 
imately 3200 km southeast of Rio Mavaca, 
Territorio Federal Amazonas, Venezuela, 
previously the southernmost recorded lo- 
cation for the species. 


In March 1990, we netted a male in sec- 
ondary tropical humid forest at the Centro 
de Investigacion Jenaro Herrera, Requena, 
Loreto, Peru. This is the first Peruvian rec- 
ord and represents an extension of the range 
1200 km from the Venezuelan locality. Re- 
quena is approximately 4000 km west of 
the Brazilian localities. 

The Brazilian and Peruvian specimens 
average smaller in size in almost all dimen- 
sions when compared with specimens from 
more northern localities (Table 1). The two 
Guatemalan specimens (the holotype and a 
topotype) are larger than any of the other 
specimens we examined. Specimens from 
Costa Rica (Fig. 1), Panama, and Venezuela 
are intermediate in size. Additional samples 
from the southern part of the range in Peru 
and Brazil might clarify the nature of this 
geographic variation. 

The most recent list of Peruvian bats 
(Graham & Barkley 1984) listed 131 spe- 
cies. Pacheco et al. (1991) added six species; 
Micronycteris schmidtorum brings the total 
to 138. 

The three species of small Micronycteris 
(Micronycteris) that are most easily mis- 
identified are VM. megalotis, M. minuta, and 
M. schmidtorum. Although similar in size 
and cranial features, and having a medial 
“notch” in the band of skin connecting the 
ears, each species can be distinguished on 
the basis of ventral color pattern, depth of 
notch in the band between ears, length of 
calcar, length of uropatagium relative to tail, 
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Fig. 1. 


and relative size of lower premolars. Mi- 
cronycteris schmidtorum has a grayish-white 
venter, a moderately notched band between 
ears, uropatagium more than twice length 
of tail, calcar longer than foot, and first low- 
er premolar (p2) distinctly larger than sec- 


oe 
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Micronycteris schmidtorum from Costa Rica (Photograph by Barbara L. Clauson). 


ond (p3). Micronycteris megalotis is similar 
to M. schmidtorum in length of calcar and 
uropatagium, but has a brownish venter, a 
shallow notch in the band between ears, and 
lower premolars that are about equal in size. 
Micronycteris minuta can be identified by 
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Table 1.—Means (+one standard deviation) of measurements of specimens of Micronycteris schmidtorum (n 
= sample size). Measurements for Guatemala specimens from Sanborn (1935:81). 


Costa 


Measurement Guatemala Rica Panama Venezuela Brasil Peru 

Total length 65.50 + 2.12 61.00 60.00 + 3.74 63.30 + 2.07 56.50+0.71 56.00 
n=2 n= n=4 n=6 n=2 n= 

Tail length 15.00 + 2.82 9.00 11.50+2.38 15.83 + 1.84 12.00 +0 13.00 
n=2 n= n=4 n=6 n=2 n= 

Hind foot length 10.00 + 0 11.00 9.25+0.96 10.83 + 0.98 9.00 + 0 8.00 
n=2 n= 1 n=4 n=6 n=2 n= 

Ear length 17.00+ 1.41 19.00 19.13 1.65 21.50+ 1.23 20.50+0.71 18.00 
n=2 n= n=4 n=6 n=2 n= 

Forearm length 35.30 + 0.14 33.00 34.16+0.45 35.14+ 1.45 33.85 +0.35 31.60 
n=2 n= n=5 n=6 n=2 n= 

Tibia length 16.40+0.14 15.15 15.24+0.84 16.23 +0.46 13.70+0.71 14.00 
n=2 n= n=5 n=6 n=2 n= 

Calcar length 12.15+0.21 11.35 11.37+0.26 11.00+0.51 10.28+0.88 11.15 
n=2 n=1 n=5 n=6 n=2 n= 

Skull length 20.55 + 0.07 19.80 19.53 +0.20 19.50+0.35 18.15 +0.90 17.70 
n=2 n= n=5 n=6 n=2 n= 

Condylobasal length 17.90 +0.14 17.50 17.31 +0.13 17.47+0.43 16.08 + 1.31 15.60 
n=2 n= n=4 n=6 n=2 n= 

Maxillary toothrow L. 7.85 + 0.07 7.50 7.44 + 0.11 7.56 + 0.24 6.53 + 1.03 6.50 
n=2 =1 n=6 n=6 n=2 n= 

Mastoid breadth 9.05 + 0.21 9.05 8.75 + 0.11 8.71 + 0.20 8.50 + 0.35 8.15 
n=2 n=1 n=5 n=6 n=2 n= 

Interorbital breadth 4.30 + 0 4.20 4.26 + 0.09 4.18 + 0.15 4.13 + 0.18 3:95 
n=2 n= n=6 n=6 n=2 n= 

Zygomatic breadth 9.10 + 0.21 9.00 9.06 + 0.20 9.01 + 0.28 8.80 8.50 

n=2 n=1 =5 n=4 n= 1 = 1 


its white venter, deep notch in the band 
between ears, calcar shorter than foot, uro- 
patagium less than twice length of tail, and 
first upper premolar (P3) shorter than sec- 
ond (P4). Upper premolars are about the 
same height in the other two taxa. 
Specimens examined.—(USNM = Na- 
tional Museum of Natural History, Wash- 
ington, D.C.; MUSM = Museo de Historia 
Natural de la Universidad Nacional Mayor 
de San Marcos, Lima, Peru; CM = Carnegie 
Museum of Natural History, Pittsburgh, 
PA). Belize: Toledo, Big Fall Village, 0.5 
mi. E Rio Grande Bridge (6-CM 90108). 
Costa Rica: Heredia, Parque Nacional 
Braulio Carrillo, 11 km S, 4.5 km W Puerto 
Viejo, 300 m (Q-USNM 562753). Panama: 
Canal Zone, Barro Colorado Island 


(?-USNM 534826); Canal Zone, Peninsula 
Bohio ((-USNM 536969, °-454887); Chiri- 
qui, Cerro Punta (¢-USNM 314208); Los 
Santos, Las Palmitas (Q-USNM 323061). 
Venezuela: Falcon Capatarida (¢-USNM 
444235); Territorio Federal Amazonas, Rio 
Mavaca, 108 km SSE Esmeralda (¢-USNM 
388713); Territorio Federal Amazonas, Be- 
lén, Rio Cunucunuma (?-USNM 388704); 
Territorio Federal Amazonas, San Juan, Rio 
Manapiare (2-USNM 407257, 6-USNM 
407258, 6-USNM 407259). Brazil: Pernam- 
buco, Tapacura, Sao Louren¢co da Mata 
(6-USNM 555703); Pernambuco, Fazenda 
Alto do Ferreira, 5 km SW Exu (26-CM 
98908, 98909): Pernambuco, Fazenda Can- 
tareno, 4.5 km NNE Exu (46-CM 98910); 
Gearay Sitio) Luanda, Itaitera, @rato 
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Fig. 2. Geographic distribution of Micronycteris schmidtorum. 


(2-USNM 555702). Pert: Loreto, Requena, 
Jenaro Herrera (6-MUSM 5528). 
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A NEW SUBSPECIES OF THE DOUBLE-CRESTED 
CORMORANT, PHALACROCORAX AURITUS, FROM 
SAN SALVADOR, BAHAMA ISLANDS 


George E. Watson, Storrs L. Olson, and J. Robert Miller 


Abstract. — An isolated population of Double-crested Cormorants, apparently 
endemic to the extensive system of saline lakes on the island of San Salvador 
in the Bahamas, is described as a new subspecies, Phalacrocorax auritus heu- 
retus, that is smaller than the smallest mainland subspecies, P. a. floridanus. 
The reduced size of the San Salvador cormorants may be an adaptation to the 
small size of the local fishes that constitute its prey. The total population of P. 
a. heuretus on San Salvador is probably less than 600. Breeding records of P. 
auritus and P. brasilianus in the Bahamas and West Indies are reviewed. 


An undescribed population of cormorant 
breeds in mangroves around Great Lake on 
San Salvador Island, Bahamas. Specimens 
were first collected 104 years ago, but since 
then there has been much confusion about 
their specific identification. Two species of 
cormorants occur in the southeastern Unit- 
ed States and the northern Caribbean (Clapp 
et al. 1982). The larger, more northern, 
Double-crested Cormorant, Phalacrocorax 
auritus, and the smaller, more southern, Ol- 
ivaceous Cormorant P. brasilianus, differ 
strikingly in plumage during courtship, but 
after incubation the “nuptial plumes” are 
dropped and both species are essentially all 
black. None of the specimens of cormorant 
from San Salvador is in courtship plumage, 
however, and the diminutive size of the 
birds, without consideration of other char- 
acters, has almost universally led investi- 
gators to identify them as P. brasilianus. 
(For use of the specific name P. brasilianus 
rather than P. olivaceus, the name in general 
use in recent U.S. publications, see Brown- 
ing [1989].) 

San Salvador (formerly Watling or Wat- 
ling’s Island, the names found generally in 
the ornithological literature), best known for 
reputedly being the site of Columbus’ first 
New World landfall (Richardson & Gold- 


smith 1987), is the easternmost of the 
northern Bahamas (Fig. 1). It is composed 
entirely of raised coral and lies at 24°02’N, 
74°28'W, east of the Great Bahama Bank, 
of which it never formed a part, even during 
glacial maxima of the Pleistocene, when sea 
levels were significantly lower. San Salvador 
is about 10 x 23 km and 156 km/ in area, 
with an elevation of about 43 m at its high- 
est point. Although formerly completely 
converted to agriculture, the predominant 
vegetation is now dense, semideciduous 
scrub. The main physiographic features of 
San Salvador are the many hypersaline in- 
terior lakes, the largest of which is Great 
Lake. Inland waters constitute about one 
third of the surface area of the island. Man- 
grove swamps occur chiefly on the fringes 
of the saline lakes and ponds. 

Our interest in this problem was aroused 
when Miller, who was uncertain about iden- 
tification of the San Salvador cormorant, 
with his student Hans Gabler, collected two 
adult specimens in 1978, which were sent 
frozen to the Smithsonian and were rou- 
tinely prepared as study skins (USNM 
582413-582414). Because the specimens 
were small, with short tails and anomalous 
facial characteristics, we suspected that they 
might represent a new form of P. brasilianus 
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Map of the Bahamas showing the position of San Salvador and the extensive system of shallow banks 


(contour line = 50 fathoms [91 m]). Inset: Map of San Salvador showing extent of the inland lakes in black. 


having some of the characteristics of P. au- 
ritus. 

Subsequent study of all previously-taken 
museum specimens from San Salvador in 
United States collections, as well as a more 
recently collected series of skins and skel- 
etons, showed, on the contrary, that the in- 
terior lakes harbor an undescribed dimin- 
utive form of P. auritus, markedly smaller 
than the small southeastern race, P. a. flori- 
danus. 

The nomenclatural history of the San Sal- 
vador cormorant is less complicated than it 
might be because the island does not figure 
prominently in the ornithological literature 
and few specimens have been collected. 
Ridgway (1891) reported two cormorants 
taken on San Salvador on | March 1886 
during a U.S. Fish Commission cruise 
aboard the “Albatross” (USNM 108821- 
108822). One of these he identified as P. 
mexicanus (=P. brasilianus) and the other 
as P. dilophus (=auritus) floridanus. Cory 
(1892a), reporting on a collection from San 
Salvador made in fall 1891, recorded eight 
specimens of P. dilophus floridanus, four of 


which are still in the Field Museum of Nat- 
ural History in Chicago (FMNH 96432- 
96433, 96439-96440). In his list of West 
Indian birds, however, Cory (1892b:85) cit- 
ed both species for the island, presumably 
on the authority of Ridgway. 

Riley (1905a, 1905b) visited San Salva- 
dor from 11 to 13 July 1903 and reported 
a colony of cormorants, under the name P. 
vigua mexicanus, breeding in tall man- 
groves. Although he claimed to have shot 
cormorants, none were catalogued into the 
Smithsonian collection with his other spec- 
imens from San Salvador. Worthington vis- 
ited San Salvador on 10 March 1909 and 
collected an immature cormorant (CMNH 
30908) that was identified as P. brasilianus 
(Todd & Worthington 1911). Paulson (1966) 
recorded Olivaceous Cormorants nesting on 
San Salvador in late December 1965, based 
on three specimens he collected that are now 
in the Schwartz-Klinikowski collection in 
the Museum of Zoology, Louisiana State 
University (originally SK 6653-6655, now 
LSUMZ 141214—-141216). The most recent 
report is that of Miller (1978), who, on the 
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Table 1.—Measurements of various cormorant populations. 


Wing (mm) Tail (mm) T/W ratio 
Population Sex n Range Mean n Range Mean n Range 
P. brasilianus male 10 257-272 (265.6) 10 147-165 (155.5) 10 0.56-0.62 
Texas female 8 251-265 (257) 8 140-162 (145.8) 8 0.54—-0.61 
P. brasilianus male D 260, 263 2 151, 165 2 0.58, 0.62 
Cuba female 4 237-245 (242) 4 137-149 (143.8) 4 0.56-0.61 
P. a. heuretus male 8 260-280 (270.6) 8 123-132 (128.3) 8 0.45-0.49 
San Salvador female 8 259-276 (263.1) 7 117-132 (121.9) 7 0.45-0.48 
P. a. heuretus male 2 DY, BUY 2 131, 140 2 0.50, 0.51 
Grand Bahama female 1 260 1 120 1 0.46 
P. a. floridanus male 32 282-316 (303.1) 30 130-157 (144.3) 30 =: 00.45-0..5 1 
Florida female 17 275-305 (288.9) 15 125-152 (135.5) 15 0.45-0.51 
P. a. floridanus male 4 290-307 (299.3) 4 140-154 (145.5) 4  0.46-0.50 
Cuba female 11 262-305 (286.6) 9 123-158 (139.2) 9 0.45-0.52 
P. a. floridanus male 4 305-320 (311.3) 3 151-165 (156.3) 3. =0.50-0.53 
Grand Bahama female 4 285-285 (285) 3 130-141 (135.8) 3 0.46-0.49 
Andros 
Great Sal 


basis of observations during five visits be- 
tween 1973 and 1976, recorded Olivaceous 
Cormorants breeding on Great Lake, al- 
though he was not certain of their specific 
identity. 

Handbook and checklist coverage of the 
San Salvador cormorant has been varied. 
Hellmayr & Conover (1948:139-140) cite 
Cory’s four specimens from the “Interior 
Lake, San Salvador” under P. a. floridanus, 
but give the breeding range of that species 
as being “on some of the Bahama Islands 
(Great Abaco, Andros, Bimini, etc.), in Cuba 
(formerly) and on the Isle of Pines,” without 
mentioning San Salvador. Under P. brasi- 
lianus they give the breeding range as being 
“in the Bahama Islands (Watling’s Island), 
Cuba and the Isle of Pines,”’ but they list no 
Field Museum specimens from the Baha- 
mas. Bond (1956:7-8) cites P. auritus flori- 
danus from ten Bahaman islands, including 
Watling [sic], and implies, but does not spe- 
cifically indicate, breeding. Under P. brasi- 
lianus mexicanus, he lists only Watling’s 
Island in the Bahamas and adds, paren- 
thetically, “found breeding.” Bond (1980) 
states that “P. olivaceus [=brasilianus] is 
known to breed on San Salvador and Great 


Inagua, and there is probably a colony on 
Cat Island (J. Robert Miller in litt). The 
larger P. auritus supposedly nests on some 
of the northernmost Bahamas, but definite 
information is lacking.”’ The fifth edition of 
the A.O.U. Check-list (1957:36—37) and the 
revised first volume of Peters’ Check-list 
(Dorst & Mougin 1979:170) essentially 
paraphrase Bond (1956). The A.O.U. Check- 
list, sixth edition (1983:38-—39), also men- 
tions that the Olivaceous Cormorant is 
“resident” on Cat Island and Great Inagua 
in the Bahamas. 

Olivaceous Cormorants from Cuba, Tex- 
as, Mexico, and northern Central America 
(P. brasilianus mexicanus) are smaller than 
any of the currently recognized forms of the 
Double-crested Cormorant, there being no 
overlap in wing length (Table 1) between P. 
brasilianus and P. auritus floridanus, the 
smallest form of that species hitherto known. 
Bill size is likewise small in P. brasilianus. 
This general indication of overall size is what 
has led to misidentification of specimens of 
cormorants from San Salvador as P. brasi- 
lianus. 

Plumage and facial characters, however, 
are more reliable for separating the two spe- 
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Table 1.—Extended. 


Culmen (mm) 


n Range Mean n Range 
9 46-40 (47.5) 10 48.5-53 
7 42.5-47 (44.5) 8 46-57 
2 47, 48 2 47.5, 52 
4 41-47 (44.1) 4 47-50 
5 43.549 (45.8) 5 49-57 
5 4349.5 (45.2) 2) 51-54 
1 48 2 52, 60 
1 42 1 50 
32 47-61 (56.5) 32 57.5-66. 
19 51-60 (54.6) 19 56-66 
4 53-59 (56.8) 4 60-66 
11 44.4-58 (53) 11 55.5-65 
4 55-60 (57.6) 2 62, 65 
3 54-57 (55.1) 3 59-60 


cies (Table 2) and are well shown by Palmer 
(1962:plate opposite p. 184), Morrison & 
Gardner (1979:fig. 1), and Peterson (1980: 
41). The San Salvador cormorants (Fig. 2) 
share with P. auritus essentially bare lores 
(orange-yellow in life) whereas in P. brasi- 
lianus the lores are sparsely feathered (Fig. 
3). The feathered margin of the throat pouch 
is rounded in P. auritus and in the San Sal- 
vador cormorant, extending medially well 
beyond the level of the eye. In P. brasilianus, 
the margin is straight and scarcely reaches 
the level of the eye. The throat pouch and 
lower cheek are outlined in white in the 
breeding Olivaceous Cormorant, producing 
a characteristic ““V”’ at the gape (Fig. 3), and 
white plumes and filoplumes decorate the 
head and neck. The eastern populations of 
P. auritus have black head tufts or crests 
during courtship, but, unlike the western 
subspecies, P. a. cincinatus and P. a. albo- 
ciliatus, have no white on the head. Neither 
white feathers nor crests have as yet been 
noted in the field or in specimens of San 
Salvador birds. The dorsal feathers (notably 
the scapulars and upper wing coverts) are 
pointed in P. brasilianus but are more 
rounded in P. auritus and San Salvador birds 


Tarsus (mm) 
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Mid toe (mm) 

Mean n Range Mean 
(51.3) 10 67-72 (70.6) 
(50.5) 8 67-70 (68.4) 

1 70.5 
(47.9) yD) 70, 71 
(53.6) 3 68-72.5 (70) 
(53.1) 4 66-75 (70.1) 
2 71, 81.5 
1 67 
5 (62.6) 29 83-98 (93.3) 
(60.6) 18 77-93 (87.6) 
(62) 4 84-97 (91.3) 
(60.5) 10 75-93 (83.5) 
1 90 
(59.3) 3 78-82 (81) 


(Fig. 4). In P. brasilianus, the tail is rela- 
tively longer in comparison with wing length 
and is more rounded than in P. auritus (Ta- 
ble 1). 

Qualitative differences between the skel- 
etons of P. auritus and P. brasilianus are 
slight. In the following cranial features, the 
population from San Salvador differs from 
P. brasilianus and agrees with P. auritus: (1) 
premaxilla in lateral or dorsoventral views 
less gracile, rising more steeply at the naso- 
frontal hinge; (2) posterior margins of pal- 
atines more truncated; (3) mandible in lat- 
eral view less gracile; (4) lacking the distinct 
ventral bowing in the region of the dentary/ 
post-dentary articulation, with the ventral 
margin of the mandible thus appearing 
straighter. All of the major limb elements 
are noticeably more robust in San Salvador 
specimens than in P. brasilianus. This is 
especially true of the femur, in which the 
shaft is much heavier and the head mark- 
edly larger. 

In all of these qualitative external and 
skeletal characters, the San Salvador cor- 
morant agrees with P. auritus, of which it 
clearly represents an undescribed form dif- 
fering in size. 
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Fig. 2. Subadult Phalacrocorax auritus heuretus on San Salvador, Bahama Islands, in 1981 shows pale lores 
and inconspicuous light feathering at posterior margin of throat pouch. 


Most of the recently-collected specimens 
were prepared as complete skeletons and 
flat skins. Because size is the only character 
distinguishing the new subspecies, and skel- 
etons provide many more measurements 
(and more accurate ones) than traditional 
study skins, a complete skeleton and flat 
skin has been designated holotype of the 
new subspecies. 


Phalacrocorax auritus heuretus, 
new subspecies 


Holotype.—Complete skeleton and flat 
skin USNM 556831 (original number SS- 
82-2), male (testes 5 x 14 mm), collected 
on Northwest Arm Lake, San Salvador Is- 
land, Bahamas, 19 Mar 1982, by Storrs L. 
Olson and Bertram N. Forbes. 

Measurements of holotype. —Measure- 
ments (mm) are lengths of bones unless oth- 


erwise specified: mandible, 97.3; rostrum 
from nasofrontal hinge, 51.4; cranium from 
nasofrontal hinge, 52.5; width of sternum 
across first costal facet, 45.2; width of pelvis 
across antitrochanters, 32.8; greatest length 
of coracoid, 60.0; humerus, 125.5; ulna, 
133.3; carpometacarpus, 57.7; femur, 49.2; 
tibiotarsus, 87.0; tarsometatarsus, 51.1. The 
following standard skin measurements were 
taken from the fresh specimen: culmen, 49.5; 
wing chord, 264; tail, 132. Weight: 1270 g. 

Paratypes. —Seven complete skeletons 
and flat skins (3 males, 3 females, 1 un- 
sexed): USNM 555523, 556828-556830, 
556842-556844; and one unsexed incom- 
plete postcranial skeleton, USNM 555585; 
a juvenile female postcranial skeleton with 
flat skin, USNM 556845; 12 study skins 
from San Salvador (2 adult males, 3 adult 
females, 1 unsexed adult, 3 immature males, 
2 immature females, 1 unsexed immature): 
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Fig. 3. Adult Phalacrocorax brasilianus in breeding plumage, on Cat Island 1 December 1978 shows all- 
dark lores and the conspicuous white feathering on cheek and posterior margin of the throat pouch. 
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\ i . 
Fig. 4. Dorsal feathers of cormorants: Phalacrocorax auritus floridanus (a) and P. a. heuretus (b) are rounded 
at the tip while those of P. brasilianus (c) are more pointed. 


CMNH 30908, FMNH 96432-96433, 
96439-96440, SK 6653-6655 (=LSUMZ 
141214-141216), USNM 108821-108822, 
582413-582414. Three possibly mislabeled 
study skins from “Great” (=Grand) Baha- 
ma (1 adult male, 1 adult female, 1 im- 
mature male: FMNH 96426-96427, 96438) 
are tentatively referred to this subspecies 
(see below). 

Other material examined. —Study skins: 
8 P. auritus floridanus, Bahamas (4 males, 


Table 2.—Comparison of characters in cormorants. 


Character P. auritus 
Lores bare 
Gular pouch rounded, extends behind 
eye 
Gloss on head, neck greenish 


Head tufts or crests dur- 
ing courtship 
White flecking on head 


curly, black 


absent in east coast pop- 


and neck during ulations 
courtship 

White border to pouch absent 
during courtship 

Shape of dorsal feathers rounded 


Tail length and shape shorter, more squared 
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3 females, 1 unsexed): FMNH 7, SK 
(=LSUMZ) 1; 16 P. a. floridanus, Cuba (4 
males, 11 females, 1 unsexed): AMNH 1, 
CMNH 7, FMNH 3, SK (=LSUMZ) 1, 
USNM 4; 53 P. a. floridanus, Florida (34 
males, 17 females, 2 unsexed): AMNH 19, 
USNM 34; 6 P. brasilianus mexicanus, Cuba 
(2 males, 4 females): CMNH 2, SK 
(=LSUMZ) 3, USNM 1; 18 P. b. mexicanus, 
Texas (10 males, 8 females): AMNH 18. 
Skeletons: 11 P. a. auritus; 13 P. a. flori- 


P. a. heuretus P. brasilianus 


bare feathered 

rounded, extends behind cut off straight at level of 
eye eye 

greenish purplish 


not recorded wispy, white 


not recorded present 
not recorded present 
rounded pointed 


shorter, more squared longer, more rounded 
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danus; and 16 P. brasilianus mexicanus: all 
in USNM, UF, and collection of P. Brod- 
korb. 

Diagnosis. —Similar in morphology and 
coloration to P. a. floridanus, but markedly 
smaller, and consequently also smaller than 
any other population of P. auritus, with vir- 
tually no overlap in most measurements 
(Tables 1 & 3). Weights are also less than 
reported for other subspecies of P. auritus 
(Table 4). Weights and most external mor- 
phological measurements, except for those 
of tail and tail/wing ratios, are near those 
of P. brasilianus mexicanus, the smallest 
race of that species (Tables 1 & 4). 

In skeletal measurements (Table 3), P. a. 
heuretus is much smaller than in any of the 
other forms of P. auritus, there being almost 
no overlap, even with the smallest subspe- 
cies, P. a. floridanus. Although generally 
more similar in size to P. brasilianus, the 
series of cormorant skeletons from San Sal- 
vador is clearly quite distinct mensurally 
from nominate P. brasilianus from Central 
America. The size of the cranium is virtu- 
ally identical in these two series, yet the 
length of the rostrum and mandible aver- 
ages greater in P. brasilianus, reflecting the 
relatively longer, more gracile bill in that 
species. In postcranial measurements, al- 
though there is some overlap, P. a. heuretus 
is consistently larger than P. brasilianus. The 
exception is in the carpometacarpus, the 
measurements for which are practically 
identical in these two populations. Given 
the larger size of P. a. heuretus, this may 
indicate a somewhat decreased flying ability 
associated with its more sedentary nature 
because when reductions in wing size take 
place, it is the distal elements that become 
reduced first (Livezey 1989). 

Within both P. auritus (Palmer 1962) and 
P. brasilianus (P. C. Rasmussen in litt. 1990), 
high latitude populations are larger than 
those from nearer the Equator in conform- 
ity with Bergman’s Rule. In the case of the 
San Salvador cormorant, however, latitude 
alone cannot account for the extreme size 


363 


reduction because birds that breed at about 
the same latitude in southern Florida and 
further south on Cuba belong to the larger 
subspecies P. a. floridanus. 

Range.—Known to breed only in the 
mangroves around some of the interior lakes 
of San Salvador in the eastern Bahama Is- 
lands, but possibly resident on other Ba- 
haman islands (Cat Island, Buden 1987b). 
Subadult specimens of a male and a female 
(FMNH 96427, 96438, Table 1) that were 
collected by D. J. Sweeting, “‘one of Cory’s 
hired guns” (David Willard in litt.), on 
“Great” (=Grand) Bahama Island on 23 and 
7 October 1891, respectively, and an im- 
mature male collected there by Cory on 8 
January 1879 (FMNH 96426, Table 1) are 
small and suggest either previous breeding 
of P. a. heuretus on that island (cf. Allen 
1905), inter-island wandering or perhaps 
mislabelling. The last is suggested by the 
fact that Cory himself collected cormorants 
on San Salvador on 7 October 1891 and 
Sweeting collected specimens of other bird 
species on San Salvador on 3, 5, 12, 14, and 
17 October 1891 (Willard in litt.). All Dou- 
ble-crested Cormorants collected on Cuba 
and the Isle of Pines belong to the larger 
subspecies, P. a. floridanus (Table 1). 

Etymology.—The subspecific epithet is 
the latinized version of the Greek adjective, 
euretos, meaning “‘found,” and refers both 
to our discovery of the cormorant’s unsus- 
pected specific relationship and to Colum- 
bus’ discovery of the New World and pos- 
sible landfall on San Salvador. 

Discussion. —In the absence of adult spec- 
imens from the courting or early nesting 
periods, it is still unknown whether P. a. heu- 
retus assumes breeding crests on the head. 
It is also uncertain whether P. a. heuretus 
is now restricted in its breeding to San Sal- 
vador. All but three of the specimens of P. 
auritus that we have examined from other 
Bahaman islands are significantly larger 
(Table 1) and are probably migrants of e1- 
ther the northern race, P. a. auritus, or the 
southeastern U.S. form, P. a. floridanus. In 
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Table 3.—Skeletal measurements (mm) of cormorants (Phalacrocorax). 


Element 


Length of mandible 


Length of rostrum from nasofrontal hinge 


Length of cranium from nasofrontal hinge 


Width of sternum across first costal facet 


Width of pelvis across antitrochanters 


Greatest length of coracoid 


Length of humerus 


Length of ulna 


Length of carpometacarpus 


Length of femur 


Length of tibiotarsus 


Length of tarsometatarsus 


scleacasl eas aaeh a) ack adi asia Riel bamea)am fe as) oS ik] aes) aha feels aah each Ashes) al ariertch ae)eet) te) ge) iS) as) ge) es) SS) sh a 


. brasilianus 
a. heuretus 
a. floridanus 
a. auritus 


brasilianus 
a. heuretus 
a. floridanus 
a. auritus 


brasilianus 
a. heuretus 
a. floridanus 
a. auritus 


brasilianus 
a. heuretus 
a. floridanus 
a. auritus 


brasilianus 
a. heuretus 
a. floridanus 
a. auritus 
brasilianus 
a. heuretus 
a. floridanus 
a. auritus 
brasilianus 
a. heuretus 
a. floridanus 
a. auritus 


brasilianus 
a. heuretus 
a. floridanus 
a. auritus 
brasilianus 
a. heuretus 
a. floridanus 
a. auritus 


brasilianus 
a. heuretus 
a. floridanus 
a. auritus 
brasilianus 
a. heuretus 
a. floridanus 
a. auritus 
brasilianus 

. a. heuretus 

. a. floridanus 
. a. auritus 


Range 


93.2-103.1 
92.9-104.4 
107.8-123.3 
109.1-127.1 


47.0-56.6 
48.7-56.3 
58.8-68.6 
59.6-67.6 


48.7-53.9 
48.9-54.6 
55.0-61.1 
56.0-63.3 


39.0-46.3 
44.1-48.8 
49.2-56.7 
51.8-58.1 


28.5-31.5 
30.0-33.5 
32.1-36.1 
32.1-38.3 


55.5-62.6 
57.7-62.5 
62.1-71.1 
67.4-75.0 
110.2-125.1 
120.7-131.4 
131.2-151.5 
138.6-154.9 


117.8-134.9 
126.1-138.2 
133.7-161.0 
148.1-160.4 


55.4-63.5 
54.7-61.0 
62.8-71.6 
68.1-74.5 


44.9-50.4 
46.5-51.2 
50.6-57.5 
54.2-61.7 


79.0-88.5 

87.0-94.1 

95.1-109.4 
100.8-110.8 


47.6-53.3 
51.0-54.2 
56.4-64.8 
59.5-65.2 


Mean 


99.4 
98.5 
115.9 
118.3 


351) 
51.7 
63.6 
64.3 


51.6 
51.8 
58.0 
Seal) 


42.9 
47.0 
52.6 
55.2 


30.1 
32.1 
34.2 
5) 


59.9 
60.4 
67.0 
71.4 


118.6 
126.6 
139.4 
145.5 


126.4 
133.8 
147.2 
155.0 


58.3 
58.4 
66.7 
70.7 


47.6 
49.3 
53.8 
57.6 


84.0 
91.0 
100.6 
105.5 


49.9 
52.7 
59.9 
62.5 
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Table 4.— Weights of adult cormorants (Phalacrocorax). Those of P. brasilianus mexicanus (from New Mexico), 
P. auritus heuretus (San Salvador) and P. a. albociliatus (New Mexico) are from USNM specimens; those of P. 
a. auritus (Maine and Minnesota) and P. a. floridanus (Florida) are from Clapp et al. (1982). 


Males 
Species n Range 
P. brasilianus 14 1150-1550 
P. a. heuretus 1 1270 
P. a. floridanus 6 1327-2079 
P. a. auritus ap) 1986-2807 
P. a. albociliatus 16 2200-2750 


recent years, P. auritus has not been found 
breeding elsewhere in the Bahama Islands 
(Bond 1980), but Allen (1905:119) reported 
small colonies of breeding Double-crested 
Cormorants observed during July 1904 on 
Abaco (10 pairs), Great Sal Cay (3 nests), 
and “Great” (=Grand) Bahama near Riding 
Point (nests only, birds “‘through breed- 
ing’’). Cory (1880:198) collected two young 
that were out of the nest but were unable to 
fly, at Fresh Creek on Andros Island 18 Jan- 
uary 1879 and Bonhote (1903) saw 8 to 10 
pairs at empty nests at Wide Opening on 
the same island 31 January 1902. Bryant 
(1859) found Double-crested Cormorants 
“very abundant nesting in mangroves” in 
the Biminis. Young were “nearly fledged”’ 
29 February 1859. The only specimen ev- 
idence for these records are two specimens 
that Allen collected 16 July 1904 on Great 
Sal Cay that are in the Museum of Com- 
parative Zoology (MCZ 40186, 115000) and 
a male that Bonhote collected at Wide 
Opening, Andros, in the British Museum 
(BM 1924-4-10-180). All three of these 
specimens and five others from Andros and 
Grand Bahama have measurements that are 
within the range of P. a. floridanus (Table 
1). 

The Olivaceous Cormorant, on the other 
hand, is known to breed in the interior lakes 
of Great Inagua in the southernmost Ba- 
hamas (Buchheister 1966, Alexander Sprunt 
IV, National Audubon Society, Tavenier, 
Florida, 1984 in litt.; Buden 1987a, no spec- 


Mean n 


193 


1 
2453 1 


Females 


Range Mean 


1100-1450 
1036, 1126, 1175 


8 1256 
3 

5 1391-1665 

5 

7 


1112 


1750-2400 


1750-2400 2056 


imens available) and on Cuba and the Isle 
of Pines (Garrido & Garcia Montana 1975: 
25; specimens examined). Sprunt (pers. 
comm., 1984) also reports seeing both P. 
auritus and P. brasilianus (some with white 
feathering) on Long Island, Bahamas, in late 
September 1984. Buden (1987b) reported 
that natives on Cat Island say that cormo- 
rants nest there. Of three skulls that he 
picked up on Cat Island in 1986 (specimens 
in MCZ), two were referable to P. a. flori- 
danus, whereas the other was very small, 
like the birds of San Salvador. Miller, how- 
ever, observed and photographed (Fig. 3) 
what appear to be prominent white borders 
on the throat pouches of cormorants breed- 
ing on Cat Island, and suspects that this 
population may also be referable to P. bra- 
silianus. Some of the San Salvador cormo- 
rants in adult or near-adult plumage (FMNH 
96438, USNM 555523, USNM 556844), 
however, retain a narrow fringe of pale buff 
or creamy immature feathers on the pos- 
terior edge of the gular pouch (Fig. 2), which 
might be confused in the field with the white 
nuptial feathers bordering the gular pouch 
in P. brasilianus. In adults of the latter spe- 
cies, however, the white is much brighter 
and is also present on the lower cheek, ex- 
tending posteriorly from the angle of the 
gape to produce a marked “‘V”’ shape. 

It is therefore highly desirable to obtain 
breeding specimens of cormorants from any 
other islands in the Bahamas, especially 
Long and Cat Islands and Great Inagua and 
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to obtain more observations and specimens 
of P. a. heuretus from San Salvador in court- 
ship plumage. 

Corroborating evidence of the specific 
identity of the San Salvador cormorant is 
potentially available from ectoparasites. 
Warren T. Ateyo (University of Georgia, 
1983 in litt.) found on the San Salvador 
cormorant specimens a mite, Michaelia 
watsoni, a species known to parasitize P. 
auritus, but not P. brasilianus. Three kinds 
of feather lice (Mallophaga) inhabit the 
wings, body, and the inside of the throat 
pouch in cormorants, with different species 
of each being found on P. auritus and P. 
brasilianus (Emerson 1972:34—35). Unfor- 
tunately no lice have yet been found on 
specimens from San Salvador despite a vig- 
orous search by K. C. Emerson. Neither did 
Miller find any in the gular pouches of four 
freshly collected birds and two live nestlings 
examined in 1981 and 1982. 

On San Salvador, cormorants are restrict- 
ed to the very extensive system of shallow 
interconnected inland lakes that dominate 
the physiography of the island (see Fig. 1, 
inset). These lakes are hypersaline and, al- 
though salinity may fluctuate with rainfall, 
evaporation rates greatly exceed precipita- 
tion (Rivers, 1985). Salinities measured in 
February 1976 and 1978 varied from 38%o 
to 46%o (Marshall 1982), whereas 14 deter- 
minations made in February and March 
1985 were as high as 51%o0 to 89%o. Analysis 
of fossil foraminifera and ostracodes re- 
vealed post-Pleistocene episodes of lower 
salinities (Bowman & Teeter 1982, Sanger 
& Teeter 1982), as also suggested by the 
former presence of an emydid turtle and a 
crocodilian on the island (Olson et al. 1990). 
Nevertheless, modern conditions present 
extremes of salt stress and only very eury- 
haline fishes can survive in these lakes. The 
ichthyofauna yet known consists of a poe- 
ciliid, Gambusia manni, an atherinid, Ath- 
erinomorus Stipes, and killifishes, Cyprino- 
don laciniatus and a complex of several other 
species of Cyprinodon. Grant Gilmore 
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(Harbor Branch Oceanographic Institute, 
Fort Pierce, Florida, in litt.) reports that none 
of the adult fish among more than 1000 
specimens that he collected on San Salvador 
exceeded 50 mm in length. 

Little is known of the food habits of cor- 
morants on San Salvador except that they 
appear to feed nearly exclusively on Cyprin- 
odon in the interior lakes. The few birds that 
are noted on the coastal beaches usually ap- 
pear to be sick or injured. The stomachs of 
two birds collected by Olson in the North- 
west Arm of Great Lake 19 March 1982 
were crammed with small Cyprinodon (30- 
35 mm). He also found regurgitated remains 
of similar-sized Cyprinodon on sandbars in 
Great Lake from which cormorants had just 
been flushed. Owre (1967:131) reported the 
stomach contents of 11 of the larger P. a. 
floridanus taken in Florida, 9 in marine wa- 
ters and 2 in fresh water. In contrast to the 
small size of the fish available to the San 
Salvador cormorants, the Florida prey re- 
mains, some headless, of 27 individuals of 
7 species of fish ranged from 86 to 499 mm; 
the smallest intact fish was 136 mm. It seems 
possible that the diminutive subspecies P. 
a. heuretus is adapted to feeding on the small 
fishes in the inland lakes of San Salvador. 
Storer (1966) demonstrated a close rela- 
tionship of size of prey and size of predators 
between sexes and among species of hawks 
of the genus Accipiter, but whether well-doc- 
umented examples of small prey taken by 
small subspecies of piscivorous birds exist 
is less certain. 

The San Salvador cormorant has been re- 
corded as breeding during both winter and 
summer, but documentation of the latter is 
inadequate. Miller, on annual visits to San 
Salvador between 1973 and 1984, mainly 
in November, December, and January, 
found some asynchrony within and between 
colonies. Egg laying started in November 
and extended into early December; hatch- 
ing began in early December; and most 
young were out of the nest by the end of 
January. From January to June 1976, he 
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recorded no breeding activity. Paulson 
(1966:2) also found ‘“‘fully fledged young” 
on 31 December 1965. A juvenile female 
(USNM 556845), collected 1 February 1981, 
has wings and tail 80% grown, with the 
feather bases still ensheathed, and the head, 
throat, and hind neck entirely covered with 
down. Todd & Worthington (1911:404, 443) 
called Great Lake “the home of one or more 
rookeries of Mexican Cormorants,” on the 
basis of Worthington’s visit to an aban- 
doned rookery 16 March 1909, where he 
found “‘dead young, about half grown, in 
various stages of decomposition.”’ On the 
other hand, in mid-July, Riley (1905b:351) 
found “heavily incubated eggs, young sit- 
ting on the edge of nests and some already 
in the water with their parents, although 
they could not fly apparently.”’ Breeding is 
also protracted in P. a. floridanus in Florida; 
egg dates extend from late December to ear- 
ly June (Bailey 1925:17; specimens in 
USNM collection). 

Although no precise census has been made 
of the entire population of cormorants on 
San Salvador, it must certainly be small. 
Miller has found five breeding colonies of 
cormorants in red and black mangroves, 
Rhizophora mangle and Avicennia nitida, 
on San Salvador, four on Great Lake and 
one on a nearby pond. The colonies are 
widely scattered and not easily accessible. 
It is possible, but not highly likely, that one 
or two other small colonies exist, there being 
only three lakes that Miller did not check 
completely. In the 1981-1982 breeding sea- 
son, the total nest count was 269. In 1982-— 
1983, there were 256 nests, but 44 were 
probably unused older structures. The 
greatest number of individuals seen at one 
time was a raft of 110-130 birds recorded 
in April and May by Miller (1978:284), who 
also speaks of a small active colony east of 
Guana Cay on the south edge of Great Lake. 
Paulson (1966) found “more than 20 nests 
... on a large mangrove-covered island in 
a lake about 2.5 mi. SE Cockburn Town.” 
He also observed a “‘moderate number... 
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in flight over and fishing in Great Lake east 
of Cockburn Town” and speculated that 
there may be other colonies. 

If 1981-1982 and 1982-1983 were av- 
erage breeding seasons and if Miller’s nest 
count for the latter season was complete, 
the total post-juvenile population of P. a. 
heuretus on the island was probably less than 
600, with 424 breeding adults plus another 
100 to 150 prebreeding yearlings and two- 
year-olds. Riley (1905b:351) found that 
young cormorants were “quite an item in 
the domestic economy of the islanders.” Al- 
though the San Salvador cormorant is to- 
tally protected under the 1975 Bahamas 
Wild Birds Protection Act, in the experience 
of both Miller and Olson on San Salvador 
in recent years, cormorants are still shot for 
food and considered excellent table fare. 
Miller noted parts of butchered cormorants 
around Little Lake in early December 1977. 

In view of its apparent uniqueness and 
the limited size of its population, the San 
Salvador cormorant ought to be a high con- 
servation priority in the Bahama Islands. 
Continuing censuses of breeding pairs and 
counts or estimations of prebreeding pop- 
ulations of cormorants are needed, along 
with a search for breeding populations on 
other islands. 
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SYSTEMATICS OF THE COATIS, GENUS NASUA 
(MAMMALIA: PROCYONIDAE) 


Denise M. Decker 


Abstract. —Systematics of the genus Nasua was examined using both quali- 
tative and quantitative techniques. Principal component analysis was used to 
assess morphologic variation among the species of Nasua. Mann-Whitney U 
tests were used to determine whether there were any differences among the 
three taxa in any of the quantitative features measured and to determine wheth- 
er the Cozumel coati was significantly smaller than N. narica of the Yucatan 
peninsula (including the Yucatan, Campeche, and Quintana Roo departments). 
Morphological features were examined to determine whether there were any 
qualitative features that could distinguish between any of the species of Nasua. 
Principal component analysis showed that N. nelsoni was not distinctly smaller 
in body size when compared to a series of mainland coatis. Mann-Whitney U 
tests revealed significant differences between N. nasua and N. narica (P < 0.01) 
in most quantitative features measured. Significant differences (P < 0.05) were 
found between Yucatan N. narica and N. nelsoni for 27 of the 32 quantitative 
features measured; however, when N. ne/soni was compared to a geographically 
representative sample of mainland N. narica, only 16 of the 32 features were 
significant (P < 0.05). Eight qualitative features, including features of the an- 
terior alveolar foramen, nasal bones, postorbital process of the jugal bone, 
mesopterygoid region of the palate, m2 entoconid, baculum, nose color, and 
hair at the nape of the neck were found to separate N. nasua from N. narica 
and N. nelsoni. Differences in the quantitative analyses between NV. nasua and 
N. narica and between N. nelsoni and N. narica are differences commonly seen 
at the subspecific level and are not considered of sufficient nature to recognize 
any of the taxa as distinct species based on these quantitative features. The 
qualitative features were found useful in separating N. nasua from N. narica. 
No qualitative features were found to separate N. nelsoni from N. narica. Based 
on results of this study, N. nelsoni should be considered conspecific with N. 
narica. Therefore, only two species of Nasua (N. nasua and N. narica) are 
recognized. 


Historically, species-level systematics of 
the coatis (genus Nasua) has been influ- 
enced by the large range of color and size 
variation, much of which has been attrib- 
uted to differences in sex and age (Burt & 
Hooper 1941, Hershkovitz 1951). Individ- 
ual variation is such that Allen (1906) de- 
scribed different pelage colorations, previ- 
ously used as subspecific designations, from 


a series of specimens collected at the same 
time from a single locality. Individuals with 
different pelage coloration also have been 
reported in the same litter (Allen 1879). In 
northwestern Mexico, Burt & Hooper (1941) 
found that the only well-defined geographic 
trend is in coloration, with specimens be- 
coming progressively darker from north to 
south. This variation has led to a number 
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of incorrect identifications, and the taxon- 
omy of Nasua remains uncertain (Appendix 
1). 

Two (Corbet & Hill 1986, Honacki et al. 
1982) or three (Ewer 1973) species of coatis 
are recognized currently, Nasua narica 
(white-nosed coati), Nasua nasua (brown- 
nosed coati), and Nasua nelsoni (Cozumel 
Island coati). Authors who have recognized 
only two species have lumped North Amer- 
ican N. narica with South American N. na- 
sua and considered the insular N. nelsoni as 
a distinct species. Nasua nelsoni generally 
has been accepted as a distinct species based 
on the original description by Merriam 
(1901) and its validity has not been ques- 
tioned subsequently. Nasua nasua and N. 
narica were described originally by Linnae- 
us (1766), who based the description of N. 
nasua on the “‘coati’’ of Marcgrave (1648) 
and the “‘coati-mondie a queue annelee”’ of 
Brisson (1756) and that of N. narica on the 
‘““Coati brun” of Buffon (1760). Nasua nel- 
soni was distinguished from WN. narica pri- 
marily on the basis of its smaller size (Mer- 
riam 1901). No diagnostic qualitative 
features have been reported by Merriam 
(1901) or by later authors. Jones & Lawlor 
(1965) retained N. nelsoni as a species, be- 
lieving that it was smaller than N. narica 
yucatanica of the adjacent mainland. 

Nasua narica has been considered con- 
specific with N. nasua by several authors 
(Hall 1981, Honacki et al. 1982, Corbet & 
Hill 1986, Nowak & Paradiso 1986) despite 
the lack of any published data to support 
this conclusion. Those authors cite (directly 
or indirectly) a passage in Cabrera (1960: 
245) concerning the color morphs of South 
American coatis: “‘Al parecer, todos los Na- 
sua sudamericanos constituyen una sola es- 
pecie con dos fases cromaticas, una parda 
y otra roja, y en algunos casos con marcada 
tendencia al melanismo ....’’ However, 
Cabrera was not referring to the comparison 
between North and South American coatis 
but rather to the two color phases of South 
American coatis (brown phase, Nasua na- 
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sua Linnaeus, 1766 and red phase, Nasua 
rufa E. Geoffroy Sainte-Hilaire, 1803), each 
previously thought to represent separate 
South American species. Cabrera (1960) 
considered all South American forms as one 
species (Nasua nasua) and was not con- 
cerned with the North American form, N. 
narica. A detailed analysis of the N. narica- 
nasua problem has not been attempted. 

Because original descriptions were based 
on a small number of highly variable fea- 
tures, the taxonomic status of Nasua is un- 
clear and in need of additional investigation 
(Eisenberg 1989). For this study, I tested the 
hypothesis that N. nasua, N. narica, and N. 
nelsoni can be distinguished on either quan- 
titative or qualitative morphological fea- 
tures. This was tested in two ways: (1) by 
examining characters that were used in the 
original type descriptions and in subsequent 
published descriptions; (2) by examining 
variation in additional characters (charac- 
ters not used in previous studies). 


Methods 


For the quantitative analysis of morpho- 
logical variation, 32 measurements were re- 
corded from 111 male and 116 female spec- 
imens (Appendix 2) with digital calipers and 
recorded to the nearest 0.01 mm. Measure- 
ments employed are listed in Table 1 and 
described in Decker (1990). Specimens (in- 
cluding nine holotypes) were selected from 
a wide geographic range (Appendix 2 and 
Fig. 1) to account for the great amount of 
variation exhibited in the genus Nasua. Pre- 
liminary analyses indicated sexual dimor- 
phism in 22 of 32 skull characters for each 
described species, with males being consis- 
tently larger than females. Males and fe- 
males were analyzed separately in each 
analysis. Pair-wise comparisons were made 
between N. nasua and N. narica and be- 
tween N. nelsoni and N. narica using a 
Mann-Whitney U test to determine whether 
there were any differences in measured 
characters. A Mann-Whitney U test was 
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Fig. 1. 
shows closeup of Panama/Colombia and the allopatric distribution (see text for discussion). 


performed between N. nelsoni and N. narica 
of the Yucatan (including the Yucatan, 
Campeche, and Quintana Roo depart- 
ments) to test Jones & Lawlor’s (1965) as- 
sumption that the Cozumel Island coati is 
smaller than the adjacent mainland coati 
(N. narica yucatanica). Principal compo- 
nent analysis was used to assess morpho- 
logic variation among taxa. Because of the 
range of variation exhibited by individuals 
from the same locality, each specimen was 
treated as an operational taxonomic unit 
(OTU). 

Qualitative features that have been used 
previously to distinguish among taxa were 
taken initially from the type description and 
from discussions in subsequent literature. 


The geographic range of specimens examined in this study. {A} = N. nasua; {0} = N. narica. Inset 


Other morphological features were added 
based on observations of 684 specimens 
(Appendix 2). Characters were scored as to 
presence or absence within each taxon. 


Results and Discussion 


A Mann-Whitney U test revealed signif- 
icant differences between N. nasua and N. 
narica (P < 0.01) for most characters mea- 
sured (Table 1). Infraorbital foramen height 
was the only feature that did not differ sig- 
nificantly in either sex. The distance be- 
tween paroccipital process and mastoid pro- 
cess was not significantly different in males. 
Premaxillary length, rostrum length, palate 
length, zygomatic breadth, and cranium 
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Fig. 2. Scattergram showing the results of principal component analysis of N. nasua {+}, N. narica nelsoni 


{A} and N. narica {O}. 


width are the characters best able to distin- 
guish between N. nasua and N. narica; how- 
ever, because there is so much overlap even 
in these features, these skull measurements 
would not be useful in identifying a single 
individual. Slightly less significant differ- 
ences (P < 0.05) were found in 16 of the 32 
characters measured between N. narica and 
N. nelsoni for both males and females. Five 
of the six specimens of N. nelsoni used in 
this study were collected from the same lo- 
cality at the same time; therefore, it is pos- 
sible that most specimens from the sample 
of N. nelsoni are from one family unit. Be- 
cause the Cozumel Island coatis were col- 
lected from one local population, this sam- 
ple is probably not a good representation of 
the variation of the Cozumel coati. There 
probably are several local populations of 
mainland coatis that fall well within the 
range of variation of the Cozumel coati. For 
example, I have found a series of coatis in 
Estado Nuevo Leon, Mexico that do not 
differ in size from the Cozumel coati. Be- 
cause of the lack of adequate sampling on 


the island, the variation is probably much 
greater than represented. Despite this fact, 
a clear separation could not be found be- 
tween N. narica and N. nelsoni. The three 
taxa were not easily distinguishable using 
principal component analysis (Fig. 2). Na- 
sua nasua and N. nelsoni were both well 
within the range of variation of N. narica. 
Twenty-four of the 32 characters loaded high 
on principal component I (PCI), accounting 
for 86% of the variation. PCI has been in- 
terpreted as representing size (Kennedy & 
Schnell 1978, Neff & Marcus 1980, Best 
1985). These results indicated that there was 
no apparent size difference in the quanti- 
tative features among N. nasua, N. narica, 
and island forms of N. nelsoni. 

Jones & Lawlor’s (1965) observation that 
the Cozumel coati is slightly smaller than 
the adjacent mainland coati, N. narica yu- 
catanica was supported (Table 2). However, 
when the Cozumel coati is compared to a 
widely distributed and well sampled pop- 
ulation of mainland coatis, the differences 
are not as clear (Table 1). Of the 32 char- 


PROCEEDINGS OF THE BIOLOGICAL SOCIETY OF WASHINGTON 


374 


(LS°9€-86'v€) 
7T=U 

*S6L0 8L°S€ 
[=u 

coll 
(18°6€-11'6¢€) 
T=uU 

x0S€O 9b 6E 


(00°8€-00'L€) 
T=U 

x0S€O LL LE 
T =u 

ve 97 
(1L°6S-6L'LS) 
T=U 

«0960 SL°8S¢ 
(90°S-61b) 
T=U 

cer0 €9'b 
(61'9I-br's 1) 
T=U 

#SL€O 78ST 
(98°69-L0'69) 
T=U 

*S6£0 Lb 69 
(88°6+-68 8b) 
T=U 

«S600 6£ 61 
(88 00I-Zr'€6) 
T=U 

#eL'€ SIL6 


(88)iuosjau “Ny 


"Js01 Q AouiTyAA-uURP] & Aq Po[BdAaI SB [AI] [0 IU} 1V DOUDIOYIP JULOYIUBIS & S]OUSP .4_, “IOURIYIUSIS JO [OAI] SQ'O SY} 1B VIIUDU “AY WIOIJ 1UOS]AU 
IO DNSDU ‘AJ JO DDUDIIYIP JULOYIUSIS & S10UNP .4, ‘VNSDAY SNUdS dy} JO S}UDWIOINSvOU [[Nys 10; 98ueI pue (UV) 9ZIS s[dwWes “10119 plepuRjs ‘UBIU SY] —"] IGP L 


(S7'7r-@6 LE) 
T=U 

«S917 60°0P 
(IVZI-9L 11) 
T=U 

«SL10 61 
(€€ €v-€8'8E) 
€ =U 

ALENT CSW? 
(00°7t-00'L€) 
€ =U 

x9LV1 L86E 
(98°67-€8°LZ) 
C=U 

#SIOT S887 
(S€°79-10'8S) 
T=U 

*xOL1'Z 81°09 
(90°S-61'b) 

€ =U 

OIS0 90°S 
(pL 0@-br 91) 
€ =U 

xOIET 10°61 
T =u 

New 
(99°6S-9¢°9S) 
T=U 

*xOSST I18S 
(ZZ'66-ZI°L6) 
T=U 

*0SO'T L186 


(e9)uosjau “Ny 


(88°0S-I FOr) 
08 =u 

p70 vl br 
(le SI-€r'T71) 
Gl, =u 

vL0'0 76El 
(L6°€S-Ev' Sh) 
Qu 

OITO IS 6b 
(00°ZS-00'€r) 
78 =U 

60710 O09°LP 
(p8'Or-S Iv) 
Lise 

76710 ~SI'PE 
(€L°98-S 89) 
Si, = 0 

CIv0 61°SL 

(€9°9-8€'€) 
8 =u 

790'0 99'p 

(pL 8€-1L°91) 
8 =u 
08r'0 8°07 
(p€ 0OI-S9'°8L) 
cg =U 

18S0 LL8 
(pp LL-LI'SS) 
€8 =u 

TEv'O 7779 


(OL 'SE€I-v1 601) 


6L =u 
09S0 9€ 6IT 


(835)DI1UDU “AT 


(Z6'€S-vS LE) 
89 =u 

8S€0 99°LP 
(pI-9I-ZET) 
79 =U 

8800 IZ +I 
(LT LS-VE Ih) 
L9 =U 

O€E'0 IETS 
(00°$S-00'0P) 
69 =U 
SseeO LT 6P 


(9S br-L7 97) 
p9 =U 

Trr0 pr 9E 
(8¢°98-0S 79) 
€9 =u 

IpS'0 6'8L 

(99°9-br’'€) 
69 =U 

€L00 8'r 
(9€°L7-SELI) 
69 =u 

7870 SET 
(ST 101-62 TZ) 
Ly =u 

L8L:0 10°76 
(Z1°7Z8-06'0S) 
69 =u 

IL8'0 €8°OL 
(90°9€I-16°66) 
69 =u 
96L'0 OSSTZI 


(ge)va1uDU “Ny 


(91 8¢—-0b €7) 


8c =U 


«#V60°T OS°Ob 
(SS vI-Z8'01) 


9 =U 


«49910 veel 
(pT 7S-S TI) 


6v =u 


*x6€70 98°S7 
(00°6+—-00'0r) 


Sv =u 


#e£CV'0 be PP 
(67 €£-89' PZ) 


8¢ =u 


#xC6b'0 11°67 
(16°9L-91°19) 


v7 =u 


#x0€L'0 vy lo 
(p€'9-19'€) 


Of =u 


€010 8L'r 
(16'87-L6'b1) 


6¢ = 4 


xx TET T vol 
(Z€'06-96' IL) 


61 =u 


«e£88'O0 €€°8L 
(€O'L9-9L'IS) 


8c =U 


#xSLL'O 9L'9¢ 
(€8' IZI-O1 66) 


9¢ =U 


«#8960 €° 801 


(s3)DnsoU “N 


(STE€L-Lt' re) 


[ifs SU 


xe€VET O1SP 
(ST'LI-L6'I1) 


ye =u 


axC9OLT STS 
(6¢°€S-br' br) 


Seu 


«0000 8 87 
(00° 1S-00'€r) 


le =u 


#aVlL€'O0 6€°9P 
(9v'0v-Z1°97) 


pe =U 


#x£9S°0 €9°TE 
(89° 18-L0°S9) 


ce =u 


**8L9°0 O06 CL 
(86°S-68'€) 


8¢ = 4 


L800 ¥8't 
(SS°L7-b0'L1) 


ge =u 
xe8817P'0 6b°17 


(8b°€6-S0'8L) 


L7 =U 


#x0€60 L'S8 
(1Z'8L-LO'PS) 


9¢ =u 


*x9SOT cr 99 


(O€ 6ZI-F0'vOT) 
9¢ =U 


xx£90T 86 LIT 


(9)pnsou ‘Ny 


SS SSS SS 


SVW 


WAM 


XWd 


xXVW 


dOd 


Tvd 


HdaI 


sou 


Idd 


AZ 


Td) 


Jowovieyo 


375 


VOLUME 104, NUMBER 2 


C9°CT 
(00'01-€1°6) 
T=uU 

*Stv0O LS 6 


66'S 
($9 OI-I1 01) 
T=U 
#0L70 8€ OI 


(Ol'ZI-SZ' 11) 
T=uU 


*SCV0 89° TI 


[=u 
VC ST 


(8)tuosjau “Ny 


(8L°67-98'€7) 
T=U 

*096°T 78°97 
(pS €7-O7 IZ) 
€ =u 

SOM Cac 
(p9 LI-ZI OI) 
T=U 

*09L'0 88 °OI 
(ZS vI-SE'vI) 
T=U 

*S80°0 tr rl 
(9€ PI-ES ET) 
T=U 

«SIv'O0 S6EI 
(07 8t-+S br) 
€ =u 

#alL7UT 86'S 
(00° 1Z-00'S 1) 
T=U 

xOLTVE v6'LI 
(60°9-€6'b) 
T=U 

x08S°0 ISS 
(6b 1 1-6b' 11) 
T=U 

x000°0 6P'IT 
(8b €1-86 TI) 
T=U 

*x0STO €7 ET 
(9L€7-€6 77) 
T=U 

SIv'O SE EZ 


(e9)uosjau “Ny 


(9€°It-1 1°82) 
9L =U 
€S70 €L'ZE 
(€8°TE-87 ET) 
6L =u 
6L1'0 €€°87Z 
(O07 SI-I PL) 
78 =U 
O€10 99°71 
(SL°PL-PL'S1) 
OL =u 
6080 18°07 
(SZ'07-8€' v1) 
cL =u 
9110 97 LI 
(8S°€9-99°SZ) 
6L =u 
plLyO 8s°S¢ 
(00°Z€-00°7Z) 
GE SU 
L7ZO0 86°97 
(10'01-89°S) 
pL =u 
601'0 OL'L 
(98° 9I-1€°T1) 
(aw 
TIVO Srl 
(9L°LI-I7 71) 
Ig =u 
1010 ILS! 
(pO're-r 1°97) 
9L =U 
E170 89°67 


(88)D014DU “Ay 


(pL OF-L8'€Z) 
p9 =U 
€9€0 TEESE 
(SS ‘PE-79' ET) 
99 =u 
€STO $667 
(17'91-07'8) 
L9 =u 
ZOO OLET 
(€6°S7-91 91) 
09 =u 
€v70 9S 17 
(p6'6I-SE'ST) 
€9 =U 
EO). CCL 
(81°79-60°Sh) 
99 =u 
LOv'O €8°8S 
(00°v€-00'81) 
p9 =U 
v8E0 8I'8z 
(06°6-L0°9) 
€9 =U 
C710 ISL 
(SS°LI-98'11) 
69 =u 
€ZT10 S7SI 
(9b 8I-80°7Z1) 
89 =u 
8Il'O 9791 
(LS 1€-68°07) 
L9 =u 
9I1€0 Iv Lz 


(99)DI1UDU “AJ 


(99'€t-b6'b7) 


Of =u 


«47090 9b OE 
(61 0€-98'81) 


0€ =u 


aeS6P'O0 TZET 
(16°€I-ZI'6) 


6c =u 


#£17O 78 II 
(p8°6I-LP ZI) 


pC =Uu 


*xxSVOO 6191 
(Z1'8I-8r'€1) 


8c =U 


«xe 1770 80°SI 
(O€ 8S-PL Sh) 


0g =u 


#«%0LP'O O8'1S 
(00°LZ-00' 17) 


Of =u 


4xCLTO TPT 
(p8°L-89'¢) 


Le=4 


«%6L1'0 679 
(pr 91-0611) 


6c =u 


*€CCO P6EI 
(1p'91-86 11) 


6c = 4 


#e£1TO IL ET 
(67 67-1 €'07) 


O¢ =u 


*L9€O 88°C 


(s3)OnNSDU “Ay 


(6S °8€-€8°L7) 


ge =u 


«8170 p6CE 
US ie) 


gE =u 


#6170 €0°97 
(9€°9I-FE 01) 


8E =u 


OIZTO 8r el 
(90°77-Sh' 1) 


[is =U! 


*xO0TEO IIT8t 
(8S°LI-SL°T1) 


8 =U 


#xS61°O O9°ST 
(€6'09-€£ 0S) 


ge =u 


#«x9LPO0 O19S 
(00°67-00°77) 


[its = Ui 


xaL1€°O L8°ST 
(€18-LLb) 


8E =U 


axSTLO 66°9 
(9p LI-II‘Z1) 


ge =u 


#8170 LOI 
(S8°9I-LE TI) 


Sop 


xeLL10 8TH 
(€8°67-Z0'61) 


ge =u 


*x6S€°O CP ET 


(99)onsDU “Ny 


‘ponunuoy—"] 2981 


Od 


aOo 


UvVd 


TAW 


MAW 


10a 


aNI 


HdVv 


MEV 


TdV 


dod 


Jajoe1ey) 


PROCEEDINGS OF THE BIOLOGICAL SOCIETY OF WASHINGTON 


376 


(1Z'9-02'9) 
gs 
*S00'0 17°9 


(Ip'b-l€'p) 
T=U 


x0S00 97 


(S8°9-br'9) 
Tau 


*S0C0 $99 


(9€'9-48'S) 
7T=U 

*0970 O19 
(L1°9-LE€'S) 
GeU 

x00V'0 LLS 
(€€°9-98'S) 
T=U 

STO O19 


SOLE 


(s8)iuosjau “Ny 


[ =u 
76°SZ 
(L7'9-T@r'S) 
€=uU 

«1970 €6'S 
(L7'S-6¢'b) 
€ =U 

#SCCO LY 
(9€°9-LL'S) 
€ =u 

*IZ10 80°9 
(81°9-68'S) 
€ =U 

*060°0 009 
(€L°S-8Z'S) 
€ =U 

*lTELO 7's 
(99°S-S7'S) 
€ =U 

x611'0 Sts 
(Zr €-1 1) 
€=U 

#*060°0 L7dE 


(9b't-07 pb) 
€=uU 


**C80°0 9€'P 


(Z0'6€-96 LE) 
T=uU 


x0€SO 6b 8E 


(ge)uosjau “A 


(p9°S€-ZO'0€) 
v7 =U 
61€'0 LIZE 
(91°6-98'9) 
p38 =u 
€s0'0 SLL 
(Or'8-L9'S) 
y8 =u 
690'0 069 
(1L'8-Z9'L) 
€8 =u 
7S0';0 79'L 
(€9°8-8h'9) 
€8 =u 
8r0'0 6S°L 
(p6'°8-11°9) 
p38 =u 
790'0 I9°L 
(p9°8-8¢°9) 
p38 =u 
6v0'0 7S'L 
(L8°¥-67'€) 
Oh = wi 
L€0'0 OI'r 
(SL'8-86'b) 
OL =v 
p80 €€9 
(9S LY-L7 Th) 
€L =u 
vElO 89° bb 


(s8)DoLDU “Ny 


(L9°L€-v9'0€) 
61 =u 
9Lv'0 OS'VE 
(6L°8-98'9) 
69 =u 
9500 8 
(SZ7'8-S I'S) 
99 =u 
7800 69 
(pL°8-78'9) 
89 =u 
7SO'O0 ELL 
(p6°8-96'S) 
89 =u 
090°0 8L°L 
(€6°8-Sh'S) 
L9 =u 
1L00 69°L 
(€L°8-Z0'9) 
L9 =u 
7900 9P'L 
(97'S-91'€) 
€9 =u 
0S0';0 OI'r 
(10°L-€7'S) 
€9 =u 
6700 90°9 
(8€°6b-79 Ih) 
69 =u 
C810 IS'sr 


(99)n21uDU “Ny 


(Z1'7E-€v'97) 
L=u 


*608'0 Lp 87 
(Z1'8-S6'b) 


8c = 4 


xx€V1'O 199 
(8p L-67') 


6c =u 


x*VSTO 819 
(¢¢°L-0S'S) 


8c =u 


+L60'0 Iv'9 
(L1'8-60'9) 


8c =u 


*+L60°0 69 
(p6°L-S9'S) 


6c =u 


xeVOT'O $9°9 
(6'L-68'S) 


6c = 4 


«%£60°0 TL9 
(16'9-78'7) 


6c =u 


x 1T9TO OLE 
(89°9-LS'€) 


6¢ = 4 


#lLItO IP's 
(9b SP-ZE SZ) 


6c = 4 


xaV TET OL TV 


(s8)onsou ‘N 


(90'9€-€€ 87) 
Glau 
*SC9'0 S9'TE SVd 
(06°L-61'S) 
Le =u 
*#801°'0 €9°9 TaN 
(IL°L-78'b) 
LE =u 
xaI71O €€'9 TIN 
(Z8°L-SE'S) 
9g =U 
*#060°0 96°9 1d 
(€€°8-L6'S) 
9g =U 
#*x660°0 LCL VIN 
($8°L-97'S) 
Le =u 
*%960°0 88°9 bad 
(I1'8-I'S) 
LE =u 
*%£80°0 $69 1d 
(OL t-68'7) 
pe =u 
**080°0 69°€ €dd 
(L1°9-6¢'b) 
pe =u 
#x180°O 66'S €1d 
(v8°9t-09 0b) 
ge =U 
#*86C0 8 CV UM 


DOO 


(g9)onspu “NV 19j081eYD 


ee 


‘ponunuoy—"] 91981 


VOLUME 104, NUMBER 2 


acters examined, the 16 that are significant 
(P < 0.01) are related to the length of the 
skull and the size of the dentition. Com- 
parisons with the skull of N. narica reveal 
an increase in the length of the skull of the 
Cozumel coati, while the width of the brain- 
case remains the same. Additionally, the 
dentition of the Cozumel coati is also small- 
er in both length and width. The lengthening 
of the skull and the reduction of the den- 
tition is probably associated with a shift in 
the diet of the Cozumel coati. 

In the original description, Merriam 
(1901) compared Cozumel Island coatis 
(holotype specimen plus two males and four 
females) to a single specimen of N. narica 
from the Yucatan peninsula. The descrip- 
tion of the holotype emphasized a smaller 
skull, zygomatic arch, auditory bullae, and 
dentition. Results of this study show that 
the variation of these features in N. nelsoni 
is within the range of variation of N. narica 
(Table 1). Based on the few specimens of 
mainland coatis that Merriam (1901) had 
to compare with the Cozumel coati, the fea- 
tures he emphasized as being the most im- 
portant discriminators are significantly dif- 
ferent from that of N. narica in this study. 
However, when the Cozumel coati is com- 
pared to a representative sample of N. nar- 
ica, the differences are not as great. 

Characters that were found significantly 
different in this study between N. nelsoni 
and N. narica have been shown to be of 
value in geographic variation studies and in 
delineating subspecies (e.g., Kortlucke 1973, 
Kennedy & Lindsay 1984). The differences 
among the subspecies of N. narica are great- 
er than those between N. narica and N. nel- 
soni. Therefore, if one were to recognize N. 
nelsoni as a distinct species based on the 
few differences revealed at the 0.05 level of 
significance, it would be necessary to split 
the recognized subspecies of N. narica (see 
Hall 1981) into many species as well. There- 
fore, differences between N. nelsoni and N. 
narica are not of sufficient nature to warrant 
specific recognition. 
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Table 2.—Results of Mann-Whitney U test between 
Yucatan N. narica and Cozumel Island N. nelsoni. n 
= sample size (N. narica/N. nelsoni). 


Character n df Z 12 

CBL 10/5 14 = 25333) 0.020 
ZYB 10/5 14 —1.71 0.086 
PPL 11/4 13 —2.61 0.009 
ROS 11/6 15 —1.81 0.070 
IFH 11/6 15 —0.60 0.547 
PAL 9/5 13 —3.00 0.003 
POP 8/4 11 —1.36 0.174 
MAX 11/6 14 = 3) 7) 0.001 
PMX 11/6 15 —3.02 0.003 
WFM 8/3 10 —2.45 0.014 
MAS 10/5 14 —2.45 0.014 
PCB 10/4 13 —2.40 0.016 
ABL 11/5 14 = 3517) 0.002 
ABW 11/5 14 —2.89 0.004 
ABH 9/3 10 —2.50 0.013 
INB 8/3 10 —2.45 0.014 
ROL 9/4 11 = DeTts) 0.006 
MEW 8/3 10 —2.45 0.014 
MEL 7/3 9 e339) 0.017 
PAR 11/5 14 —2.44 0.015 
COR 9/4 11 —2.78 0.006 
FRO 8/3 10 =2),)5) 0.025 
WCR 8/3 10 —2.45 0.014 
PL3 9/4 10 Ts) 0.006 
PB3 9/4 10 —2.78 0.006 
PL4 11/6 14 —3.32 0.001 
PB4 11/6 14 —2.82 0.005 
MLI1 11/6 14 —3.02 0.003 
MBI 11/6 14 —2.31 0.021 
ML2 11/6 14 = 3) 7 0.001 
MB2 11/6 14 —2.81 0.005 
BAS 3/1 2) —1.34 0.180 


There is no question that the Cozumel 
coatis are typically small, but the variation 
overlaps with the mainland coati for most 
characters measured. This tendency to be 
slightly smaller may be related to island 
dwarfism. Factors that may cause body size 
to increase or decrease in insular popula- 
tions include metabolic considerations, re- 
source availability, predation, and compe- 
tition (Case 1978, Heaney 1978) and 
probably have different roles in different 
species. Lawlor (1982) proposed that mam- 
mals which specialize on a diet of particu- 
late nature decrease in size on islands, 
whereas generalists that feed on nonparticu- 
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Fig. 3. 


of N. narica (left) and N. nasua (right). 


late foods increase in size. Although the 
mainland coatis are generalists, the Cozu- 
mel coati may not be. This study suggests 
that the Cozumel coati is specializing on 
smaller prey items, but additional study of 
its ecology and behavior is necessary. 

Size does not appear to discriminate pop- 
ulations. Nasua nelsoni cannot be clearly 
differentiated from N. narica based on the 
original size-related features used in the type 
description or on subsequent measured 
variables if a representative sample of N. 
narica from a wide geographic range is used 
in the comparison. 

Of 100 qualitative features examined, 
eight separate N. nasua from N. narica and 
none separate N. nelsoni from N. narica 
(Table 3). Of the eight, five are features of 
the skull and dentition, one of the postcra- 
nial skeleton, and two of the pelage. Of the 
five skull features, the most easily discern- 
ible is a feature of the palate (Fig. 3a) first 
recognized by Alston (1879). The meso- 
pterygoid region of the palate is flat in N. 
nasua, whereas in N. narica (and N. nelsoni) 
it is depressed along the midline resulting 
in a relatively small distance between the 
presphenoid and palate (ca. 2.20 mm in N. 
narica versus 4.70 mm in N. nasua). In N. 
narica, the vomer extends beyond and at- 
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(B) 


A ventral view of N. nasua (left) and N. narica (right) demonstrating a feature of the palate; (b) Bacula 


taches to the posterior portion of the palate 
and can be easily seen in ventral view. The 
distance between the presphenoid and pal- 
ate of N. nasua is much greater than in N. 
narica (and N. nelsoni) and the vomer does 
not reach the posterior edge. 

Additional skull features that distinguish 
N. nasua from N. narica (and N. nelsoni) 
include features of the rostrum. In N. nasua, 
the anterior alveolar foramen (as used by 
Wahlert 1974, Cooper & Schiller 1975, 
Shoshani 1986) is situated anterior to the 
infraorbital canal, whereas in N. narica (and 
N. nelsoni), it is medial to the infraorbital 
canal and cannot be seen in lateral view. 
The alveolar foramen serves as a passage- 
way for the anterior superior alveolar nerve 
along with a small artery and vein (Shosha- 
ni, pers. comm.). The sides of the nasal bones 
are parallel in N. narica (and N. nelsoni) so 
that the posterior width is about equal to 
the anterior width. In N. nasua, the nasal 
bones converge posteriorly so that the most 
posterior width is less than the most ante- 
rior width. The postorbital process of the 
jugal bone is present in N. nasua and absent 
in N. narica (and N. nelsoni). In the denti- 
tion, the entoconid of the second lower mo- 
lar is present and very distinctive in N. nar- 
ica (and N. nelsoni), causing the molar to 
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have a well defined talonid. The entoconid 
is absent in N. nasua and the talonid is in- 
distinct. 

In the postcranial skeleton, only one fea- 
ture of the baculum was found that discrim- 
inated among OTUs. The distal tip of the 
baculum (Fig. 3b) of NV. narica (and N. nel- 
soni) is distinctly bilobed with a vestigial 
third lobe on the ventral surface. The bac- 
ulum of N. nasua is spatulate dorsally with 
a prominent central lobe on the ventral sur- 
face. Pocock (1921) noted that the bacula 
of N. nasua and N. narica differ significantly 
in length and commented that this differ- 
ence may be diagnostic. I examined seven 
bacula and there seems to be a size differ- 
ence. However, the utility of size as a di- 
agnostic character remains uncertain, as the 
variability in baculum size over the whole 
geographic range has not been examined. 

Differences among the many described 
forms of coatis have usually centered on 
external pelage. The color of the nose ad- 
jacent to the rhinarium distinguishes JN. 
narica (and N. nelsoni) from N. nasua and 
was used commonly by early authors (Lin- 
naeus 1766, Allen 1879, Alston 1879). Na- 
sua narica (and N. nelsoni) have a white 
rhinarial patch and in N. nasua it varies 
from gray to brown (i.e., absent), but is nev- 
er white. My observations confirm those of 
A. Gardner (pers. comm.) who recognized 
that the hair at the nape of the neck is re- 
versed in N. nasua, but notin N. narica (and 
N. nelsoni). 

The eight characters of the skull, postcra- 
nial, and skin, discussed above, are diag- 
nostic and justify recognition of N. narica 
as a species distinct from N. nasua. Nose 
color and presence or absence of the post- 
orbital process do not vary in any part of 
the species’ range. Other skull features, such 
as the position of the rostral foramen and 
concavity of the palate, were found to vary 
slightly at the extreme ends (in Mexico for 
N. narica and in southern Brazil for N. na- 
sua) of the species’ range, however, where 
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Table 3.— Qualitative features used to separate spe- 
cies of the genus Nasua. The plus (+) denotes the pres- 
ence of the character and the dash (—) denotes the 
absence of the character. NAS = Nasua nasua; NAR 
= N. narica; and NEL = N. nelsoni. 


Character NAS NAR NEL 


Anterior alveolar foramen 
medial to infraorbital foramen + — — 

Nasal bones converge 
posteriorly 

Mesopterygoid depression 

Preorbital process 

m2 entoconid 

Baculum bilobate 

Muzzle white 

Nape hair reversed 


ar | 
| se ar | 
| ae aye | 


the ranges are contiguous, these features are 
always discrete. For identification, the fol- 
lowing key should be used together with lo- 
cality. 


Key to Species of Nasua 


1. Palate flat (not concave along mid- 
line); nasal bones converging pos- 
teriorly; anterior alveolar foramen 
anterior to infraorbital canal; post- 
orbital process (of jugal) present; M2 
entoconid absent; spatulate bacu- 
lum; brown muzzle N. nasua 


2. Palate depressed along midline; na- 


sal bones near parallel; anterior al- 
veolar foramen medial to infraor- 
bital canal; postorbital process (of 
jugal) absent; M2 entoconid absent; 
baculum not spatulate; white muz- 
zle .. N. narica (including N. n. nelsoni) 


The geographic range of N. narica extends 
from southern Arizona and southwestern 
New Mexico southward throughout Mexico 
and Central America with three specimens 
reported from northern Colombia, Gulf of 
Uraba (FMNH 69599, 69600, 69601). The 
range of N. nasua extends throughout most 
of northern South America to northern Ar- 
gentina and northern Uruguay (Fig. 1). The 
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apparent lack of parapatry of the two species 
in northern Colombia may be a collecting 
artifact. 


Conclusion 


Eight qualitative features were found to 
separate Nasua nasua from N. narica (in- 
cluding N. n. nelsoni). No qualitative fea- 
tures were found to distinguish N. n. nelsoni 
from N. narica, and Nasua n. nelsoni is not 
distinctly smaller in body size when com- 
pared to a geographically representative 
sample of mainland coatis. Consequently, I 
propose that N. nelsoni be considered con- 
specific with N. narica and recognize only 
two species, Nasua nasua and N. narica. 
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Appendix 1.—Synonymys of the genus Nasua. 


Viverra Linnaeus, 1766:64 (part). 

Ursus G. Cuvier, 1798:113 (part). 

Nasua Storr, 1780:35; type species Viverra nasua Lin- 
naeus, 1766, by absolute tautonymy. 

Coati Lacepede, 1799:7; type species Coati nasua La- 
cepede, 1799 (=Viverra nasua Linnaeus, 1766) by 
monotypy. 

Cuati Liais, 1872:427; incorrect subsequent spelling of 
Coati Lacepede, 1799. 


Nasua narica (Linnaeus, 1766) 
White-nosed coati 


[Viverra] narica Linnaeus, 1766:64; type locality 
““America.” Subsequently restricted to “‘Veracruz, 
Mexico” by Allen (1879) and further restricted to 
Achotal, Isthmus of Tehuantepec, Veracruz by 
Hershkovitz (1951:560). 

[Viverra] vulpecula Erxleben, 1777:490 (part); type lo- 
cality “in Mexico.” 

Ursus narica: G. Cuvier, 1798:113; name combination. 

Coati narica: Daudin, 1799:154; name combination. 

Nasua narica: E. Geoffroy St.-Hilaire, 1803:86; name 
combination. 

Nasua nasica Winge, 1895:35; unjustified emendation 
of Viverra narica Linnaeus, 1766. Alston (1879:74) 
also insisted that Linnaeus intended the name to be 
nasica, meaning “with a long or pointed nose,”’ but 
mispelled it. 

Nasua solitaria mexicana Weinland, 1860:191; type 
locality ““mexico.” 

Nasua nelsoni Merriam, 1901:100; type locality ““Co- 
zumel Island, Yucatan,’ Mexico. 

Nasua narica molaris Merriam, 1902:68; type locality 
“Manzanillo, Colima, Mexico.” 

Nasua narica bullata Allen, 1904:48; type locality ““Pozo 
Azul, Pirris Province, Costa Rica.” 

Nasua narica panamensis Allen, 1904:51; type locality 
““Boqueron, Chiriqui,’”’ Panama. 

Nasua narica yucatanica Allen, 1904:52; type locality 
““Chichenitza, Yucatan,’ Mexico. 

Nasua narica pallida Allen, 1904:53; type locality “‘Si- 
erra Nevada (vicinity of Guadalupe y Calva), Chi- 
huahua, Mexico.” 

Nasua narica richmondi Goldman, 1932:312; type lo- 
cality ““Escondido River, 50 miles above Bluefields, 
Nicaragua.” 

Nasua narica tamaulipensis Goldman, 1942:80; type 
locality “Cerro de la Silla, near Monterrey, Nuevo 
Leon, Mexico (altitude 2,600 feet).”’ 

Nasua narica isthmicus Goldman, 1942:81; type lo- 
cality “Santa Efigenia, an hacienda about eight miles 
northwest of Tapanatepec, southeastern Oaxaca, 
Mexico (altitude 1,200 feet).” 
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Appendix 1.—Continued. 


Nasua nasua (Linnaeus, 1766) 
Brown-nosed coati 


[Viverra] nasua Linnaeus, 1766:64; type locality 
““America.” 

[Nasua] nasua Storr, 1780: 35; first use of current name 
combination, generic description. 

[Viverra] quasje Gmelin, 1788:87 (part); type locality 
“Surinami.”’ 

Ursus nasua: G. Cuvier, 1798:113; name combination. 

Nasua rufa E. Geoffroy St.-Hilaire, 1803:85; type lo- 
cality ““L’Amerique.” 

Nasua quasje: E. Geoffroy St.-Hilaire, 1803:85; name 
combination. 

Nasua pusillus E. Geoffroy St.-Hilaire, 1803:87; type 
locality ““L’Amerique meridionale,” restricted to 
French Guiana by Desmarest (1820:15). 

[Nasua] rufa Fischer von Waldheim, 1814:175; type 
locality “‘in regionibus calidis Americae.”’ Synonym 
and homonym of N. rufa, E. Geoffroy St.-Hilaire, 
1803. 

[Nasua] fusca Fischer von Waldheim, 1814:176; type 
locality “‘in regionibus calidis Americae.” 

N [asua]. obfuscata Olfers, 1818: 227; type locality 
“Brasilien.” 

N [asua]. mondie Olfers, 1818:227; type locality ““Bras- 
ilien.” 

Nasua rufa Desmarest, 1820:170; type locality 
“L’Amerique meridionale”’; synonym and hom- 
onym of N. rufa E. Geoffroy St.-Hilaire, 1803. 

Nasua fusca Desmarest, 1820:170; type locality 
“L’Amerique meridionale”’; synonym and hom- 
onym of N. fusca Fischer, 1814. 

Nasua sociabilis Schinz, 1821:199; type locality “in 
Brasilien.” 

Nasua solitaria Schinz, 1821:199; type locality “in 
Brasilien.” Restricted to ‘““Morro d’Arara, Rio Mu- 
curi, state of Bahia, Brazil,” by Avila-Pires (1965). 

N{iasua]. socialis Weid-Neuwied, 1826:283; type lo- 
cality restricted to “Morro d’Arara, Rio Mucuri, state 
of Bahia, Brazil,”’ by Avila-Pires (1965). 

[Nasua socialis] Rufa: Fischer, 1829:148; name com- 
bination. 

[Nasua socialis| Fusca: Fischer, 1829:148; name com- 
bination. 

[Nasua socialis] aurea Lesson, 1842:77; type locality 
not mentioned, based on “‘coati brun”’ of F. Cuvier, 
Pl. 1. 

Nasua monticola Schinz, 1844:310; type locality “Peru.” 

Nasua nasuta Tschudi, 1845:99; incorrect subsequent 
spelling of NV. nasua Linnaeus, 1766. 

Nasua rufina Tschudi, 1845:99; incorrect subsequent 
spelling of N. rufa Desmarest, 1820. 

Nasua leucorhynchus Tschudi, 1845:100; type locality 
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Appendix 1.—Continued. 


not known. “It is often brought by travellers from 
the interior of Brazil, but there is apparently good 
reason for questioning the correctness of the locality” 
(Allen, 1879). 

Nasua vittata Tschudi, 1845:100; type locality ““Innern 
von Guyana.” 

N{asua]. montana Tschudi, 1845:102; type locality 
Umanpuagio, ““Cejaregion,”’ Peru. 

Nasua dorsalis Gray, 1866:169; type locality “South 
America.” 

Nasua leucorphya Gray, 1869:36; incorrect subsequent 
spelling of Nasua leucorhynchus Tschudi, 1845. 

Nasua quichua Thomas, 1901:248; type locality ““Jima, 
Central region of Cordilleras, Province of Azuay, 
Ecuador.” 

Nasua phaeocephala Allen, 1904:334; type locality 
“‘Suapure, Caura district, Venezuela.” 

Nasua socialis mexiana Hagmann, 1908:12; type lo- 
cality “Insel Mexiana,” Para, Brazil. 

Nasua narica juruana thering, 1911:239; type locality 
“Rio Jurua,” Brazil. 

Nasua candace Thomas, 1912:228; type locality ““Me- 
dellin, Antioquia, Colombia.” 
Nasua manium Thomas, 1912:229; type locality “Bal- 
zar Mts., N.W. of Guayaquil, western Ecuador.” 
Nasua quichua jivaro Thomas, 1914:58; type locality 
‘“‘Gualaquiza, Oriente [Morrona-Santiago] Ecuador; 
alt. 2500 feet. 

Nasua judex Thomas, 1914:57; type locality ““Bogota, 
Colombia.” 

Nasua nasua manium: Allen, 1916:121; name com- 
bination. 

Nasua nasua candace: Allen, 1916:221; name com- 
bination. 

Nasua nasua quichua: Allen, 1916:122; name combi- 
nation. 

Nasua nasua soderstromii Lonnberg, 1921:98; type lo- 
cality “near Baeza, road to Napo, Ecuador.” 

Nasua nasua soederstroemmii Lonnberg, 1921:98; (Ca- 
brera, 1958:246); mandatory change in spelling of 
N. n. soderstrommii Lonnberg, 1921. 

Nasua gualeae Lonnberg, 1921:30; type locality ““Gua- 
lea, Ecuador.” 
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Appendix 1.—Continued. 


Nasua henselii Lonnberg, 1921:102; type locality “‘Sta 
Catharina, S. Brazil.” 

Nasua henselii cinerascens Lonnberg, 1921:103; type 
locality ““Rio de Oro, a small tributary to Rio Par- 
aguay, near mouth of Rio Bermejo, Chaco Austral, 
Argentina.” 

Nasua nasua mephisto Thomas, 1927:367; type local- 
ity ““Yurac Yacu, Peru, 2500’.” 

Nasua candace dichromatica Tate, 1939:200; type lo- 
cality “‘plateau of Mt. Auyantepui, S. Venezuela, at 
approximately 6000 feet.” 

[Nasua] juruana: Tate, 1939:200; name combination. 

[Nasua] jivaro: Tate, 1939:200; name combination. 

Nasua nasua aricana Vieira, 1945:404; type locality 
“Faz. Arica, Rio Arica, sul de Cuiaba,’’ Mato Gros- 
so, Brazil. 

Nasua nasua mexianae Vieira, 1945:410; name com- 
bination. 

Nasua nasua solitaria: Vieira, 1945:410; name com- 
bination. 

Nasua nasua boliviensis Cabrera, 1956:2; type locality 
“provincia de Chapare, departamento de Cocha- 
bamba, Bolivia, a 1.500 m de altitud.” 

Nasua nasua cinerascens: Cabrera, 1958:246; name 
combination. 

Nasua nasua dorsalis: Cabrera, 1958:246; name com- 
bination. 

Nasua nasua montana: Cabrera, 1958:247; name com- 
bination. 

Nasua nasua quichua: Cabrera, 1958:247; name com- 
bination. 

Nasua nasua vittata: Cabrera, 1958:248; name com- 
bination. 

Nasua nasua molaris: Hall and Kelson, 1959:976; name 
combination. 

Nasua nasua yucatanica: Hall and Kelson, 1959:976; 
name combination. 


Remarks: The following species names have been in- 
correctly applied and are invalid: monde, squash, 
spadicea, quasje, minor, canina (Illiger, 1815:109); 
nocturna (Wied, 1826:298); olivacea (Gray, 1843: 
195). 
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Appendix 2.—Specimens Examined.—Specimens 
denoted with ‘**’ were used in both the quantitative 
and qualitative analyses. Specimens denoted with ‘*’ 
were used only in the qualitative analyses. Locality data 
are given in Decker (1990). Museum acronyms for mu- 
seums in the United States follow Yates et al. (1987), 
other acronyms are as follows: BMNH = British Mu- 
seum of Natural History. 


N. nasua.—AMNH 333*, 15091*, 15296*, 16051*, 
16304*, 16717*, 16776*, 17557*, 24420*, 21626*, 
26400*, 26522*, 28498*, 29256*, 30203*, 31167*, 
32357*, 33040**, 33042**, 33043**, 33044**, 33247*, 
34348*, 33899**, 36461*, 36480**, 36585*, 36586*, 
36587*, 36588*, 36964*, 36974*, 38801*, 38802*, 
38803*, 39989*, 40832*, 41943*, 42449* 46516*, 
46517*, 46518*, 46521*, 61437*, 61438*, 61603*, 
61872*, 62854*, 64043*, 67100*, 67705*, 67714*, 
68313*, 68314*, 71361**, 71841*, 73764*, 74459*, 
76036*, 76642*, 77694*, 78594*, 81487*, 83294*, 
88202*, 88204*, 91788*, 91792*, 93668*, 94152*, 
95096*, 95293*, 95297*, 96296*, 96298*, 96300*, 
98493*, 98496*, 98499*, 98502*, 98503*, 99257*, 
131166H*, 133979*, 133981*, 133990*, 133991*, 
133993*, 134000*, 134030*, 147504*, 147505*, 
176366*, 181487*, 181490*, 181491**, 181492*, 
182958*, 209129*, 209130*, 214713*, 214714*, 
214717*, 214719*, 214724*, 215130*, 246973*, 
247709*, 255871*, 260323*, 261315*, 261316*, 
261317*, 261321*, ANSP 2540*, 2541*, 2542*, 4678*, 
4679*, 4680*, 4681*, 4682*, 4683*, 4684*, 4685*, 
4686*, 4687*, 4688*, 4689*, 4690*, 4691*, 4692*, 
4693*, 4694*, 4695*, 4696*, 4697*, 4698*, 4699*, 
4700*, 4701*, 4702*, 4703*, 4704*, 4705*, 4706*, 
4707*, 4708*, 4709*, 4710*, 4711*, 4712*, 13961*, 
14266*, 14302*, 17125*, 17126*, 19147*, 19410*, 
19411*; BMNH 77435*, 271169*, 734235*, 805678*, 
4411813*; FMNH 18911*, 20199**, 20846*, 20847*, 
21399*, 21400*, 21401*, 21402*, 21592*, 21676*, 
28318*, 28319*, 28320*, 28321*, 28322, 28323*, 
28324*, 28325*, 28326*, 34330*, 34681*, 34682*, 
34683*, 34684*, 34685*, 34686*, 34687*, 34688*, 
41194*, 41195*, 41196*, 41197*, 41198*, 41199*, 
41200*, 41201**, 41202**, 41203*, 41225*, 41238*, 
50887*, 50888*, 52335*, 54328*, 58757*, 64291*, 
69602**, 69603*, 69604*, 69605**, 70728**, 70729**, 
70730*, 70731**, 70732**, 70733**, 70734*, 70735**, 
70736*, 70737*, 70738*, 70739*, 70740*, 78403*, 
79869*, 79870*, 79871*, 79872*, 79873*, 79874*, 
84210**, 84241*, 86764**, 86747**, 86749**, 86750**, 
86849**, 86910*, 86911*, 86912*, 86913*, 87853*, 
87854*, 87855**, 88875*, 88876*, 88877*, 88878*, 
88879*, 88880*, 88881*, 89232*, 89233**, 89234*, 
89235**, 92206*, 92207*, 92208*, 92209*, 92210*, 
92211*, 92212*, 93170*, 93171*, 93172**, 93663*, 
93664*, 94221*, 94322*, 94323*, 94325*, 94326*, 
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94327*, 94328*, 96002*, 98082*, 119373*, 119374*, 
119375*, 119376*, 119377*; FSM 20658*; LACM 
ZO, LISS, ZUIBUO, ASO, NSU) SHUG 
MCZ 999*, 1000*, 1001*, 8017*, 28094*, 29615*, 
30975*, 30976*, 30978*, 30979*, 30981*, 30982*, 
32046*, 32047*, 32048*, 52579*, 52580*, 52581*, 
52586*, 52604*, 52606*; MSUM 8575**, 8576**, 
SOU Uy SSAA, QaVihee OBVES AL OBVI Es ORAL 
NOGQ2A7; MMOAOA4, MOVIES MIO ASR 
14370**, 14371**, 14372**; MVZ 62688*, 121211*, 
135822*, 153639*, 153640*, 153641*, 153642*, 
155209*, 155210*, 155211*; USNM 526*, 4657*, 
NAS OO OS WZ 99252 ly 29912993023 86i la 
MING AMO MOy HN SIS, DANII, DOS DTS 
BONA 4, IDNA, DIS NBOAS, DOSS, PSO 
270365*, 270366**, 281513*, 283471**, 309084*, 
362119**, 374835*, 374836**, 374837*, 374838*, 
388316*, 388236**, 406823*, 406824*, 406825**, 
460075*, 544416*, 544417*, 544418**, 544419*, 
546101**, 546102*, 546103*. 

N. narica.—AMNH 1424*, 6676*, 7124*, 7125*, 
IZOS il 433 0e 4392 — IZ 5 oc al 8o Ole lOO Oz. 
23278, 24001*, 24639*, 24644*, 25191*, 25199*, 
2520220255252 07 = 2525592284 la 840s 
25843*, 26182*, 27251*, 28433*, 28434*, 28489*, 
29438*, 29439*, 29599*, 29600*, 29830*, 30880*, 
SIONS, SHOT SOO, BONS, COSLZS44, TOMO 
TAM Sy N237VO, N2SL2VIT A, WIDTH, 2G, 
126183**, 135970**, 139317*, 141854**, 141855**, 
141977**, 143968**, 145151**, 145152**, 145153**, 
145157**, 145200**, 145650**, 145651**, 145652**, 
145653*, 145932**, 145933**, 145935*, 145936**, 
145940**, 145942**, 145943**, 145944* 145946**, 
145947**, 145960**, 149144**, 165973**, 171905*, 
NT2NON AA, NID, NANO NISSSOAS WICOSSH 
176657*, 206832*; ANSP 13631**, 17902*, 17903**, 
USI, USA MSO WIONIAS MOMS Mos 
19791*, 19792*, 20009*; BMNH 2702*; CAS 6429*, 
12335) 14382455) 15087", 15088= RMN 253%; 
INTO, Wass iswas, sway leas, USP 
13257 1S 258e S260. lo 26le 40 lS a OIDs. 
14013*, 14014*, 14471*, 15543*, 30736*, 51101*, 
58561*, 63904**, 63905*, 64445*, 66963*, 66964*, 
66965*, 66966*, 66967*, 69599**, 69600**, 69610**, 
106849*, 14178*, 14404*, 14826*, 15985*, 30737*, 
S569 Se ES Ma O1 922 OS 50e 12350367 RU) O10 
ISS OR SOR wlO2 5 On 4 O15 209 5499 One 
DOS SGrAS SAD eS OS aOS Wl SzeOS920——NOS9 52a. 
68056*, 68614*, 68616*, 71925*, 81537*, 83381*, 
89904*, 92566*, 92676*, 104496*, 115604*; LACM 
7845 QIMNIES MASS OA AAAS aisle, AEs 
30099530340 338251—) 332525, 500500. 04107. 
59442*, 59443*, 59444*, 59445*, 59446*, 59447*, 
5944853 ESUMZ2 275747, 2758") 2160=,) 7286—5, 
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IBBSUES IMC SPIS**, SAIS, VOLO, QOD, 
MOISE, NOL, MOIS MAS, POON, 
34338**, 41313**, 42788*; MSUM 3564*, 5679*, 
OOS, LOSTIE>, 1OS304; 2OGIEH, 23043, 
23044*; MVZ 23840*, 95049*, 98257*, 98258*, 
98259**, 98260**, 98261*, 98262*, 98263*, 98264*, 
98265*, 106048*, 106049*, 106050*, 109604*, 
WNGS2AH, JIS II, NAO, WeVvANOs4, WZ, 
NSANNOAS NSA MN NBA BVT NS, Sa aE 
132115*, 132116*; TTU 13505*, 17488*; UANL 3721; 
USNM 983%, 6213*, 6214*, 6215*, 6821**, 7228*, 
12305 S916=) 90695, 93/5240 5s 93S e294 
NANOS 4, WATS, WSIS, IAA MS, NSO 
16088*, 19506*, 20918*, 20919*, 32628*, 32629*, 
SAGO, SABI, GAGA BVAS I SAOSA4, SAIS 
02s SIAM, BAIN SA, SVs 5 SOLOW 
S321, SSLZUG, SI2VT3 SOLUS, SSD2A0%, BBSZ1Y, 
S520, S32, SISA, BIZ, SSVI, SBI, 
34337*, 34408*, 34409*, 34923*, 37282**, 37284**, 
37287**, 38137**, 44553**, 45276*, 45277**, 45278**, 
ASDTOAETAS2Z 80R* 4528) 4528 3"*s 45567", 
45568**, 45570**, 46428**, 51331**, 54983**, 
60366**, 61204*, 61259**, 61260**, 61261*, 61262*, 
61263*, 61264*, 68168*, 68194*, 73324*, 73325*, 
74680**, 7468 1**, 88144**, 88145*, 88146*, 96214**, 
96828*, 96829**, 96830*, 96831*, 96832*, 96833**, 
98075**, 100412**, 100413**, i100414**, 100415*, 
100528**, 108308*, 108309**, 108310**, 108311*, 
KOSSUAAS MOUS AL NOSIS A MOSS IAs MOSS vo 
108537**, 116753**, 116754**, 126146*, 126147**, 
NANA MAGIA A, Olle, UGS 2, WAGs Si, 
NAN, WAS SS, WAST OSA WATS shih MAS SoA 
IWZ/SS3e5, VIDIO MINS MISO Ss, 
239116**, 239348**, 239349**, 239350**, 244896**, 
244897**, 244898*, 244899*, 244900*, 245424**, 
DVS D393 e5 2Ol435=4. 2616 6lise | 26566025. 
AMI, AIS, AS, ZUM, DINO 
275666**, 284936*, 287488*, 287489*, 287490*, 
290671**, 290672**, 296339**, 296340**, 304659**, 
304660*, 307015*, 307016**, 307017**, 307018**, 
307019**, 307020**, 307021**, 307022*, 309224**, 
309225**, 310658**, 310659**, 310660*, 310661**, 
314547**, 316212*, 316213**, 318178*, 324284**, 
324285**, 324286**, 324287**, 324288**, 324289**, 
334544*, 334545**, 334546*, 334547*, 334548*, 
334549*, 334550*, 334666*, 336217**, 336218**, 
SIUM, SIUM, DSMRIN AL SEIS SO 
340743**, 340744**, 360453**, 503822*, 511711%, 
520614**, 520615*, 541322*, 541394*. 

N. nelsoni.—KU 876**, 92570**;, MCZ 55722**; 
USNM 14808*, 14809*, 108520**, 108521*, 108522**, 
108523**, 108524*, 108615*. 
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A NEW SPECIES OF CHROTOMYS 
(RODENTIA: MURIDAE) FROM 
LUZON ISLAND, PHILIPPINES 


Eric A. Rickart and Lawrence R. Heaney 


Abstract.—A new species of Chrotomys (C. gonzalesi) is described from 
Mount Isarog on the Camarines Peninsula of southeastern Luzon Island, Phil- 
ippines. It is one of four species of murid rodents confined to high elevation 
forest on this mountain. The new species is distinguishable from congeners by 
its relatively lower braincase, broader mastoid region, broader palate, and 
darker pelage. Data suggest that the new species is semifossorial, active both 
day and night, and feeds on annelid worms and soft-bodied arthropods. This 
discovery supports a general pattern of vicariant speciation between the high- 


lands of northern and southern Luzon. 


The murid rodent fauna of northern Lu- 
zon Island in the Philippines is a spectacular 
example of ecological and morphological 
radiation in isolation. Oldfield Thomas 
(1895, 1898) first described this remarkable 
fauna, which includes such diverse species 
as: Phloeomys pallidus, the arboreal giant 
cloud rat; Rhynchomys soricoides, the long- 
snouted shrew-rat; and Chrotomys white- 
headi, a species noteworthy for its pelage 
marked by a unique pattern of prominent 
dorsal stripes. Additional information on 
Chrotomys did not appear until a half-cen- 
tury later, when Kellogg (1945) named the 
subspecies C. whiteheadi mindorensis based 
on one specimen from southwestern Min- 
doro Island. Subsequently, Musser et al. 
(1982) examined additional specimens from 
Luzon and Mindoro and recognized two 
species, Chrotomys whiteheadi from the 
highlands of northern Luzon and C. min- 
dorensis from lowland regions in southern 
Mindoro and central Luzon. 

The diverse Philippine fauna, with its at- 
tendant potential for furthering our under- 
standing of evolutionary dynamics of ar- 
chipelagic communities, is severely 
threatened by habitat destruction. In the 
Philippines as a whole, primary forest cover 


has been reduced from more than 80% of 
total area at the turn of the century to about 
8% currently (Myers 1988). Our current 
studies address evolutionary biogeography, 
patterns of diversity, and conservation bi- 
ology of Philippine mammals (e.g., Heaney 
1986, Heaney & Heideman 1987, Heaney 
& Rickart 1990). 

To these ends, between March and May 
1988, we surveyed mammals in Mount Isa- 
rog National Park on the Camarines Pen- 
insula of southeastern Luzon Island (Rick- 
art et al. 1991). Rising to 1966 m and 
surrounded by lowland plains, Mount Isa- 
rog is an extinct volcano that is the highest 
and most isolated forested peak in southern 
Luzon (Goodman & Gonzales 1990). This 
isolation evidently has led to the develop- 
ment of a distinctive mammal fauna. In 
1961, an expedition to the mountain, led 
by D. S. Rabor of Silliman University, ob- 
tained a small collection of murid rodents 
that included the new genus and species 
Archboldomys luzonensis (Musser 1982) and 
the new species Rhynchomys isarogensis 
(Musser & Freeman 1981). During our 1988 
survey, we obtained eight examples ofa third 
species of Chrotomys that we name and de- 
scribe in this report. The diagnosis of the 
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Mount Isarog Chrotomys is placed in the 
context of comparisons to C. mindorensis 
and C. whiteheadi, and to Celaenomys sila- 
ceus, the presumed sister-group of the genus 
Chrotomys (Heaney & Rickart 1990). 


Specimens Examined and Methods 


Specimens examined in this study are de- 
posited at the American Museum of Natural 
History, New York (AMNH), Field Muse- 
um of Natural History, Chicago (FMNH), 
Bell Museum of Natural History, Univer- 
sity of Minnesota, Minneapolis (MMNH), 
and United States National Museum of 
Natural History, Smithsonian Institution, 
Washington, D.C. (USNM). The following 
comparative samples were used: Chrotomys 
whiteheadi (6).—LUZON: Mountain Prov- 
ince, Mount Data region (AMNH 18513; 
FMNH 62281, 62282; USNM 102547, 
102548, 102552); Chrotomys mindorensis 
(10).—LUZON: Laguna Province, Los 
Banos, International Rice Research Insti- 
tute (USNM 536800-536802); Nueva Ecija 
Province, San Jose, south of Manikla 
(USNM 399581); Pampanga Province, 
Clark Air Base (USNM 356390); Tarlac 
Province, San Miguel, Concepcion (USNM 
349048-349050); MINDORO: Mindoro 
Occidental Province, 3 mi, SSE San Jose, 
Central (USNM 277639, holotype); Mount 
Ighit Station (MMNH 12972); Celaenomys 
silaceus (2).—LUZON: Mountain Prov- 
ince, Mount Data region (FMNH 62286, 
62287). 

External measurements were recorded 
from specimen labels or from field notes of 
collectors. If external measurements were 
missing, length of hind foot (including claws) 
was measured from fluid-preserved speci- 
mens or study skins. Thirty-nine cranial, 
mandibular, and tooth dimensions, record- 
ed to the nearest 0.1 mm using dial calipers, 
were measured on adult specimens, and 
tooth measurements were taken on young 
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specimens with fully erupted permanent 
dentition. Limits of measurements follow 
the protocol of Musser (1979), with the fol- 
lowing exceptions: condylobasal length— 
anterior edge of premaxilla to posterior 
margin of occipital condyle; palatal length — 
anterior edge of premaxilla to posterior 
margin of bony palate; mastoid breadth— 
greatest width across mastoid processes; 
condylar breadth— greatest width across oc- 
cipital condyles; breadth of braincase— least 
width immediately behind zygomatic arch- 
es; orbital length—most anterior point in 
orbit to most posterior point on inner mar- 
gin of zygomatic arch in temporal fossa; 
breadth of nasals— greatest width across na- 
sals; length of rostrum—anterior edge of 
premaxilla to most anterior point in orbit; 
depth of rostrum —anterior edge of incisive 
foramina to nearest point on dorsal surface 
of nasals; palatal breadth—greatest width 
across crowns of maxillary toothrows; length 
of mandibular toothrow—alveolar length 
from anterior margin of m1 to posterior 
margin of m3; length of lower incisor—an- 
terior margin of incisor alveolus to incisor 
tip (not along curve); length of mandible— 
greatest length from anterior margin of in- 
cisor alveolus to posterior edge of condyle; 
height of mandible—greatest height from 
coronoid process to angular process; depth 
of mandibular ramus—alveolus at middle 
of m1 to nearest point on ventral edge of 
mandible; size of molars—greatest length 
and width of crowns of each upper and low- 
er molar. 

Student’s t-test was used to assess differ- 
ences between group means for cranial and 
external measurements. To provide a gen- 
eral quantitative description of cranial and 
mandibular variation among specimens, 
principal components analysis was _ per- 
formed on log-transformed measurements 
using the correlation matrix. Data were an- 
alyzed by Statistical Analysis System pro- 
grams (SAS Institute, Inc. 1985) on a desk- 
top microcomputer. 
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Results 


Chrotomys gonzalesi, new species 
Figs. 1-2 


Holotype. —USNM 458952, adult male 
collected on 28 April 1988 (original number 
4176 of L. R. Heaney); skull with carcass 
preserved in fluid. The right occipital region 
of the skull is slightly damaged, otherwise 
the specimen is in excellent condition. The 
holotype is currently deposited in the USNM 
but will be transferred to the Philippine Na- 
tional Museum, Manila. 

Type locality.— Western slope of Mount 
Isarog, 4 km N, 21 km E Naga, Camarines 
Sur Province, Luzon Island, Philippines, 
1350 m elevation, 13°40'N, 123°22’E. 

Distribution. —Known only from primary 
forest on the western slope of Mount Isarog, 
between 1350 and 1750 m elevation. 

Referred specimens. —In addition to the 
holotype, there are seven other specimens 
(USNM 458951, 458953-458958) collect- 
ed during March and April 1988, on the 
western slope of Mount Isarog between 1350 
and 1750 m elevation. Five of these consist 
of skulls with carcasses in fluid, and two are 
whole carcasses in fluid. 

Etymology. —Named in honor of Pedro 
C. Gonzales of the Philippine National Mu- 
seum, in recognition of his devotion to the 
study and conservation of Philippine birds 
and mammals. 

Diagnosis.—A medium-sized rat (mean 
weight of adults 136 g) similar to other 
Chrotomys in size and general body pro- 
portions (Table 1). Distinguishable from C. 
mindorensis by its generally darker dorsal 
coloration, less prominent medial stripe, 
proportionately shorter tail, proportionate- 
ly smaller plantar pads, lower braincase, 
broader mastoid region, broader palate, 
shorter and thinner mandible, and longer 
lower incisors. Distinguishable from C. 
whiteheadi by its darker dorsal coloration, 
broader and deeper rostrum, lower brain- 
case, broader mastoid and interorbital 
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regions, broader palate, larger auditory bul- 
la, and larger molariform teeth. 
Description. —Chrotomys gonzalesi (Fig. 
1) has the general morphology of a semi- 
fossorial rodent. The body is stout and cy- 
lindrical, with short, strong limbs and large 
forefeet armed with strong claws. Pelage is 
soft, dense, and fluffy; hairs average 15 mm 
long mid-dorsally. Predominant dorsal col- 
or from snout to tail is shiny black, with 
faint brown highlights. Individual hairs are 
bicolored, with basal one-third dark gray 
and the remainder black. In most specimens 
a pale yellowish buff medial stripe extends 
from the forehead to the base of the tail. In 
others the stripe is faint, discontinuous, and 
confined to the head and upper back. Hairs 
comprising the medial stripe are similar to 
those of adjoining black areas, but have pale 
tips 2-3 mm long. Mid-lateral pelage also 
is yellowish buff, darker over the shoulders 
and flanks. Transition between lateral and 
dorsal color is gradual, and there is no sharp 
transition between the color of the sides and 
underparts. Underparts are dark gray, faint- 
ly washed with grayish buff, particularly at 
the sides. Three specimens have a white 
blaze along the midline on the chest or up- 
per abdomen. Aside from the region of the 
medial stripe, the top of the head is blackish 
to the snout. Lips are silvery gray blending 
to yellowish buff on the cheeks and side of 
head. Mystacial vibrissae are blackish gray. 
There is no eye ring. Pinnae are pale gray, 
nearly naked on the anterior surface but with 
a sparse covering of short gray hairs on the 
posterior surface. Dorsally, the metapodials 
are dark gray, covered with short dark hairs. 
Digits are pale and naked. The fore feet are 
relatively large, and are modified for dig- 
ging. With the exception of the pollex, the 
digits are long and strong, the longest being 
the third. The pollex has a short, thick nail, 
whereas the other digits bear long, thick, 
nearly straight claws. The palmar surface is 
naked and unpigmented, with three small 
interdigital and two large metacarpal pads. 
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Table 1.—Cranial, dental, and external measurements of Chrotomys gonzalesi, C. whiteheadi, C. mindorensis, 
and Celaenomys silaceus. Probability statements are for equality of means for C. gonzalesi as opposed to C. 
whiteheadi (P1), C. mindorensis (P2), and Celaenomys (P3), respectively. 


Chrotomys gonzalesi 


Total sample Chrotomys whiteheadi 

Measurement Holotype Mean + SD Range n Mean + SD Range n 
Condylobasal length 41.9 39.8 + 1.9 38.7-41.9 3 40.4 + 1.1 39.3—42.0 4 
Diastema length 15.8 14.8 + 0.9 14.0-15.8 4 14.9 + 0.5 14.3-15.5 5 
Incisive foramina length 4.0 4.1 + 0.3 3.9-4.5 4 4.7 + 0.2 4.5-5.0 5 
Incisive foramina breadth 2.3 2.1+0.1 2.0-2.3 4 2.2+0.1 2.1-2.3 5 
Palatal length 2351 AAN se Moi 21.0-23.1 4 22.2 + 0.6 21.4—23.2 5 
Post-palatal length 15.9 15.2 + 0.5 14.8-15.9 4 15.5 + 0.5 14.8-15.8 4 
Length of bulla 5.8 5.8 + 0.1 5.7-5.9 5 5.4 + 0.2 5.2-5.7 5 
Mastoid breadth 13.2 + 0.2 13.0-13.4 3 12.2 + 0.3 11.9-12.6 5 
Condylar breadth 10.1 + 0.4 9.8-10.5 3 9.7 + 0.3 9.6-10.0 5 
Height of braincase 11.5 11.5 + 0.1 11.3-11.6 5 11.8 + 0.2 11.6-12.1 3 
Breadth of braincase 15.7 SY) as Osi 15.7-16.0 4 15.7 + 0.2 15.5-15.8 3 
Zygomatic breadth 22.4 21.4 + 0.8 20.4—-22.4 4 21.7 +.0.3 21.5-22.0 3 
Interorbital breadth Vel 7.8 + 0.1 7.7-1.9 5 U3) 22 07 7.1-7.5 4 
Orbital length 14.6 IBo7 ae On7/ 12.8-14.6 5 13.4 + 0.7 12.7-14.1 4 
Length of nasals 13.6 13.0 + 0.6 12.2-13.6 4 12.7 + 0.4 12.3-13.2 5 
Breadth of nasals 3.8 2a se OY 3.4-3.9 4 3.6 + 0.3 3.2-3.9 5 
Length of rostrum 18.1 17.4 + 0.7 16.8-18.1 4 17.6 + 0.4 17.1-18.1 5 
Breadth of rostrum 8.8 8.4 + 0.3 8.1-8.8 4 7.9 + 0.2 7.6-8.2 5 
Depth of rostrum 8.0 7.6 + 0.3 7.4-8.0 4 UA se OD 7.0-7.4 5 
Zygomatic plate breadth 3.3 Soll-ae OY 2.9-3.3 5 Sule 02 3.0-3.3 5 
Maxillary toothrow length 6.0 6.2 + 0.2 6.0-6.4 6 5.6 + 0.2 5.3-5.7 4 
Palatal breadth 8.1 8.1 + 0.1 8.0-8.3 5 U2 22 0.33 7.0-7.7 5 
Mandibular toothrow length 6.5 6.5 + 0.1 6.4-6.6 6 5.6 + 0.3 5.5-6.0 5 
Lower incisor length 9.6 9.6 + 0.4 9.1-10.1 5 9.5 + 0.7 8.5-10.2 5 
Length of mandible 26.1 25.2 + 0.9 24.1-26.1 5 25.0 + 0.7 24.3-26.0 5 
Height of mandible 11.4 10.9 + 0.5 10.4-11.4 5 11.6 + 0.3 11.1-11.8 5 
Depth of mandibular ramus 5.3 Sajl se O77 4.8-5.4 5 5.3 + 0.4 4.8-5.8 5 
M1 length 3.5 3.6 + 0.1 3.4-3.7 6 3.0 + 0.1 2.9-3.3 6 
M1 width 1.9 1.8+ 0.1 1.7-1.9 6 1.6 + 0.1 1.5-1.6 6 
M2 length 2.0 2.2+0.1 2.0-2.3 6 2.0 + 0.1 1.9-2.2 6 
M2 width 1.7 1.8+0.1 1.7-1.8 6 1.5+0.1 1.4-1.6 6 
M3 length 0.7 0.8 + 0.1 0.7-1.0 6 0.70 D; 
M3 width 1.0 1.0 + 0.1 1.0-1.1 6 0.8 + 0.1 0.7-0.9 2 
m1 length 33) 3.3) se OI 3.2-3.4 6 2.9+ 0.1 2.8-3.0 5 
m1 width 1.8 1.8+ 0.1 1.7-1.8 6 1.5 + 0.1 1.4-1.6 5 
m2 length 2.1 Mp) ae Os) 2.1-2.2 6 1.7+0.1 1.6-1.8 5 
m2 width 1.7 1.7+0.1 1.7-1.8 6 1.5 + 0.1 1.4-1.5 5 
m3 length 1.0 1.0 + 0.1 0.9-1.1 6 0.9 + 0.1 0.8-0.9 5 
m3 width 1.1 1.1+0.1 1.0-1.2 6 0.9 + 0.1 0.7-1.0 5 
Head-body length 189 173 + 11 160-190 7 
Tail length 104 98 +7 89-105 7 
Hind foot length 37 37) ae il 35-39 7 36 + 1 35-38 5 
Ear length 23 Doel 20-23 7 
Weight (g) 190 136 + 35 100-190 7 
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Table 1.—Extended. 
Chromtomys mindorensis Celaenomys silaceus 
Mean + SD Range n Mean + SD Range n Pl P2 P3 
40.9 + 1.0 40.1-42.8 7 S/so se 37.0-38.7 2 >0.50 >0.20 >0.20 
14.8 + 0.4 14.3-15.3 fl 13.9 + 0.1 13.8-14.0 2 >0.50 >0.90 >0.10 
4.0 + 0.3 3.54.4 7 42+ 0.1 4.1-4.2 2 <0.01 >0.40 >0.50 
A, a= (I 2.1-2.4 7 1.8 + 0.2 1.7—2.0 2 >0.20 >0.10 >0.10 
22.5 + 0.6 21.9-23.5 i 20.3 + 0.6 19.9-20.7 2 >0.50 >0.20 >0.05 
15.6 + 0.5 15.1-16.6 7 14.6 + 0.7 14.1-15.1 2 >0.20 >0.20 >0.20 
5.9 + 0.1 5.7-6.1 7 5.0 + 0.1 4.9-5.0 2 <0.02 >0.20 <0.001 
12.5 + 0.2 12.1-12.8 7 11.2 + 0.4 10.9-11.4 D <0.01 <0.01 <0.01 
9.9 + 0.3 9.5-10.4 7 9.3 + 0.3 9.1-9.5 2 >0.10 >0.40 >0.05 
12.2 + 0.3 11.7-12.6 7 11.6 + 0.2 11.5-11.8 2 <0.05 <0.001 >0.10 
16.0 + 0.2 15.8-16.2 7 14.8 + 0.1 14.8-14.9 2 >0.20 >0.10 <0.001 
21.6 + 0.6 20.9-22.5 7 18.7 + 0.4 18.4-19.0 2 >0.50 >0.50 <0.02 
7.4 + 0.3 6.9-7.7 7 6.8 + 0.1 6.7-6.8 y <0.001 >0.05 <0.001 
13.5 + 0.4 13.0-14.1 7 12.4 + 0.2 12.3-12.6 2 >0.90 >0.50 >0.05 
13.2 + 0.5 12.3-14.1 7 12.2 + 0.4 12.0-12.5 2 >0.20 >0.40 >0.10 
3) ae OY 3.7-4.2 i 3.1 + 0.1 3.0-3.2 2 >0.50 >0.10 <0.05 
Wea ae OSS) 17.3-18.7 U 16.0 + 0.6 15.6-16.4 2 >0.50 >0.90 >0.05 
8.5 + 0.3 8.1-8.8 7 6.6 + 0.4 6.3-6.8 2 <0.05 >0.40 <0.01 
Voi ss 03} 7.4-8.1 7 6.3 + 0.4 6.0-6.6 D} <0.05 >0.40 <0.02 
3.0 + 0.2 2.6-3.2 7 3.0 Dp} >0.90 >0.50 >0.50 
6.2 + 0.4 5.8-6.6 7 4.3 + 0.3 4.1-4.5 2 <0.01 >0.50 <0.001 
7.8 + 0.2 7.5-8.2 i] 6.2 + 0.1 6.2-6.3 D2; <0.001 <0.02 <0.001 
6.5 + 0.4 5.9-7.2 7 3.7 + 0.4 3.4-4.0 2 <0.001 >0.50 <0.001 
oll ae 113} 6.6-9.6 7 9.1 1 >0.90 <0.05 >0.20 
26.2 + 0.6 25.2-26.7 i] 22.1 + 0.8 21.5-22.7 yD} >0.50 <0.05 <0.01 
11.9 + 0.3 11.5-12.4 7 10.5 + 0.3 10.3-10.7 yD <0.05 <0.01 >0.40 
S)oa) ae (O77 5.1-5.7 W 4.4+ 0.1 4.4-4.5 2 >0.50 <0.02 <0.02 
Soi) se OY 3.44.0 7 Ded) D <0.001 >0.20 <0.001 
19+ 0.1 1.8—2.0 7 1.3 2 <0.001 >0.50 <0.001 
M3) az V7 2.1-2.6 7 16+ 0.1 1.5-1.7 2 <0.02 >0.20 <0.001 
1.9+0.1 1.7—2.0 7 1.2+0.1 1.2-1.3 2 <0.001 <0.02 <0.001 
0.8 + 0.2 0.6-1.2 7 0.6 + 0.1 0.5-0.6 2 >0.20 >0.90 <0.05 
1.1+0.1 1.0-1.3 7 0.6 + 0.1 0.5-0.7 2 <0.01 >0.05 <0.001 
3) se (UW 3.0-3.5 7 2.4 + 0.1 2.3-2.4 2 <0.001 >0.40 <0.001 
lf} ae ©.) 1.7—2.0 V 12 2 <0.001 >0.20 <0.001 
2.0 + 0.1 1.9-2.2 7 16+ 0.1 1.5-1.6 2 <0.001 >0.05 <0.001 
1.8 + 0.1 1.7-1.9 7 PF == (03) 1.1-1.2 2 <0.001 >0.20 <0.001 
1.1+0.1 1.0-1.2 7 <0.02 <0.02 
1.2+0.1 1.1-1.3 7 <0.01 >0.10 
167 + 13 155-186 5 173 1 >0.40 >0.90 
ile-ae ill 99-123 5 116.5 1 <0.05 <0.05 
38 + 2 36-40 6 36.7 + 0.2 36.5-36.8 2 >0.20 >0.20 >0.50 
Ai az 2 19-23 4 >0.50 
172 + 24 152-199 3 >0.10 
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Fig. 1. 


The plantar surface is naked, with pale gray 
pigmentation to the base of the toes. Four 
interdigital pads and one medial metatarsal 
pad (thenar) are well developed. A tiny lat- 
eral metatarsal pad (hypothenar) is present 
on five of the eight specimens (in two spec- 
imens only on one foot). Skin of the tail is 
pale gray dorsally, nearly white below, with 
a sparse covering of short blackish hairs. In 
some specimens the tail has a short (<1 cm) 
nearly white tip. Mid-dorsal tail scales are 
small (16-18 rows/cm) and roughly square. 
Three stiff, dark gray hairs about 2 mm long 
are associated with each scale. Females have 
two inguinal pairs of mammae. 

The skull (Fig. 2) is wedge-shaped and 
robust, with a long, tapered rostrum, an ex- 
panded interorbital region, and a narrow 
braincase. Supraorbital and temporal sur- 
faces are smooth and lack ridges. Nasals are 
short, terminating posterior to the incisor 
alveoli. Premaxillaries project only slightly 
beyond the anterior incisor faces. The in- 
terpremaxillary foramen is greatly enlarged. 
Incisive foramina are short and narrow, and 
are intersected by the premaxillary-maxil- 
lary suture near their posterior margins. The 
bony palate ends medial to the anterior 
margin of M3. Posterior palatine foramina 


Adult male Chrotomys gonzalesi (USNM 458952, holotype). 


are positioned between M1 and M2. There 
is a lateral alisphenoid strut separating the 
accessory foramen ovale from the masti- 
catory-buccinator foramen. The auditory 
bullae are small and tightly attached to the 
squamosal. The squamoso-mastoid fora- 
men is small. The mandible is long and thin, 
with a flattened, pitted region on the lower 
edge immediately behind the symphysis. 
The root of the lower incisor extends pos- 
teriorly into the condyloid process. Upper 
incisors are strongly procumbent, rounded 
in front, and ungrooved. Incisor enamel is 
pale, creamy yellow, forming a thin layer 
confined to the anterior surface of the tooth. 
The first two upper molars have moderately 
high cusps connected to form transverse 
laminar ridges. M3 is reduced to a simple 
peg without cusp definition. Upper molars 
lack posterior cingula. Both m1 and m2 have 
small posterior cingula. 

Comparisons. —Specimens of Chrotomys 
gonzalesi are much darker than any C. min- 
dorensis or C. whiteheadi examined. The 
darkened areas that form two dorsal stripes 
on the other species are much wider, so that 
specimens of C. gonzalesi appear to be gen- 
erally blackish above, as opposed to pre- 
dominantly brown or tan with a pair of nar- 
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Fig. 2. Dorsal, ventral, and lateral views of cranium, and labial and lingual views of left mandible of 


Chrotomys gonzalesi (USNM 458952, holotype). 


row black stripes (Musser et al. 1982). The 
blackish dorsal aspect of Chrotomys gon- 
zalesi also differs from Celaenomys, which 
is dark gray with faint brown highlights, and 
is marked dorsally with a pale blaze on the 
forehead and (in some specimens) a faint 
line over shoulders. As in the other species 
of Chrotomys, C. gonzalesi has a pale mid- 


dorsal stripe. In some specimens, the nar- 
row stripe extends from the forehead to the 
base of the tail, a configuration similar to 
that of C. whiteheadi, but different from the 
broader stripe of C. mindorensis. In other 
specimens the mid-dorsal stripe is faint and 
discontinuous. Lateral color is yellowish 
buff, similar to that of C. mindorensis but 
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different from. the pale brown of C. white- 
headi. The pale lateral region is less exten- 
sive than in the other Chrotomys species. 
Underparts also are darker than in other 
species. Pelage of the new species is soft, 
dense, and long like that of C. whiteheadi, 
but different from the thinner and harsher 
pelage of C. mindorensis (Musser et al. 1982). 
The pelage of Celaenomys is softer, thicker, 
and shorter than that of Chrotomys gon- 
zalesi. The tail of C. gonzalesi has pale gray 
scales with dark hairs as opposed to the 
brownish or brownish black scales with sil- 
very hairs in the other species. 

. Body size is similar in all four species. 
The tail of Chrotomys gonzalesi is both pro- 
portionately and absolutely shorter than in 
either Chrotomys mindorensis or Celaeno- 
mys Silaceus (Table 1). Tail length averages 
56.5% (54.8-60.0%) of head-body length 
compared to 67.1% (56.9—76.4%) in C. min- 
dorensis and 67.3% for one specimen of Cel- 
aenomys. Available specimens of Chroto- 
mys whiteheadi lack external measurements; 
however, the skins appear to have relatively 
short tails. Measurements reported by 
Thomas (1895) for the holotype indicate a 
proportionate length of 56.6%, near the 
mean value for C. gonzalesi but below the 
range for C. mindorensis. Plantar pads of 
Chrotomys gonzalesi are substantially 
smaller than those on fluid-preserved spec- 
imens of C. mindorensis. The lateral meta- 
tarsal pad (hypothenar) is either rudimen- 
tary (five specimens) or absent (three 
specimens) in C. gonzalesi, whereas it is well 
developed in C. mindorensis. The plantar 
pads of both Chrotomys whiteheadi and Cel- 
aenomys silaceus have the same general ar- 
rangement, but their comparative size and 
the frequency of occurrence of the hypothe- 
nar cannot be determined from available 
material (no fluid-preserved specimens are 
known to us). 

Cranial structure of Chrotomys gonzalesi 
is similar to that of the other members of 
the genus and to Celaenomys. However, 
there are significant differences between 
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species for many measurements (Table 1). 
The skull of Chrotomys gonzalesi is larger 
than that of Celaenomys, with broader 
braincase, palate, mastoid region, interor- 
bital region, and zygomatic arches, broader 
and deeper rostrum, and larger auditory 
bullae. In comparison to the other Chro- 
tomys species, C. gonzalesi has a lower 
braincase, broader mastoid region, and wid- 
er bony palate. From C. whiteheadi it is fur- 
ther distinguished by its shorter incisive fo- 
ramina, larger auditory bullae, broader 
interorbital region, and both broader and 
deeper rostrum (Table 1). The postglenoid 
vacuity between the auditory bulla and the 
squamosal bone is small in all three Chro- 


tomys species, but is large in Celaenomys. 


Aside from this, no consistent differences 
among species in the size or positioning of 
cranial foramina were noted. The mandible 
of Chrotomys gonzalesi is similar to that of 
C. whiteheadi, but shorter and thinner than 
that of C. mindorensis, and longer and 
thicker than that of Celaenomys. Posterior 
height of the mandible is less than in the 
other species of Chrotomys. The exposed 
portion of the lower incisor is longer in C. 
gonzalesi and C. whiteheadi than in C. min- 
dorensis. Although cheekteeth of all four 
species exhibit the same general cusp pat- 
tern, there are substantial differences in size. 
Molars of C. gonzalesi are nearly the same 
size as those of C. mindorensis, but are larg- 
er than those of both C. whiteheadi and Cel- 
aenomys. 

A principal components analysis based 
on 14 cranial and mandibular measure- 
ments (Table 2) was conducted on a subset 
of 15 specimens on which all measurements 
could be taken. The first three components 
account for 85% of total variation. The first 
component, accounting for 58% of the vari- 
ation, shows positive loadings of similar 
magnitude for most variables, indicating 
that it is primarily size that is represented. 
Celaenomys is distinguished from Chroto- 
mys by low scores on this axis (Fig. 3), re- 
flecting its smaller size. 
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Table 2.— Character loadings on first three components of principal components analysis using log-transformed 
cranial and mandibular measurements of 15 adult Chrotomys and Celaenomys. 


Component 
Character 1 2 3 

Diastema length 0.249 0.364 0.282 
Incisive foramina length —0.042 0.283 0.552 
Palatal length 0.308 0.254 0.013 
Length of bulla 0.310 —0.188 —0.084 
Height of braincase 0.148 0.182 —0.642 
Interorbital breadth 0.245 —0.309 0.258 
Length of rostrum 0.323 0.173 0.145 
Depth of rostrum 0.333 —0.119 0.028 
Zygomatic plate breadth 0.070 0.443 0.084 
Maxillary toothrow 0.307 —0.272 —0.007 
Palatal breadth 0.305 —0.250 0.157 
Mandibular toothrow 0.314 —0.229 0.022 
Mandible height 0.262 0.298 —0.238 
Mandibular ramus 0.296 0.202 —0.135 
Eigenvalue 8.131 2.248 1.565 
Variance explained 58.1% 16.0% 11.2% 


Component two (accounting for an ad- 
ditional 16% of total variation) contrasts 
individuals with long diastemas, incisive fo- 
ramina, and bony palates, deep braincases 
and mandibles, narrow interorbital regions 
and bony palates, broad zygomatic plates, 
and short toothrows against individuals 
having the converse. Specimens of Chro- 
tomys whiteheadi score high on this axis, 
those of C. gonzalesi and C. mindorensis 
score low, and those of Celaenomys are in- 
termediate (Fig. 3). Component three (ac- 
counting for 1 1% of the variation) primarily 
contrasts individuals with long diastemas 
and incisive foramina, and shallow brain- 
cases against individuals with the converse. 
Chrotomys gonzalesi and C. whiteheadi have 
high scores, whereas C. mindorensis and 
Celaenomys have low scores on this axis 
(Fig. 3). All four taxa are fully separated 
from the others along at least one axis. There 
also is extensive overlap among C. min- 
dorensis from Mindoro and Luzon, sup- 
porting the conclusion of Musser et al. (1982) 
that populations from the two islands are 
conspecific. 

Ecology.—Chrotomys gonzalesi appar- 


ently is restricted to montane and “‘mossy” 
forest habitats (lower and upper montane 
rain forest habitats, sensu Whitmore 1984) 
above 1350 m elevation (Rickart et al. 1991). 
These habitats are characterized by a cool 
and wet climate year-round, steep slopes, 
and woody vegetation dominated by species 
in the families Fagaceae and Lauraceae (as 
opposed to the Dipterocarpaceae of lowland 
forests). The forest canopy varies from low 
(5 m) to moderate (20 m) and at higher 
elevations is broken by numerous treefalls. 
Vascular epiphytes and vines are abundant 
and the soil has a thick layer of humus. At 
1750 m, thick layers of mosses and liver- 
worts cover most subcanopy surfaces. 
Mosses are less common at 1350 m (Good- 
man & Gonzales 1990, Rickart et al. 1991). 

Trapping data indicate that C. gonzalesi 
is uncommon where it occurs. In 4900 trap 
nights at sites at or above 1350 m, only eight 
specimens were obtained. In a comparable 
effort at lower elevations on Mount Isarog 
(4101 trap nights), no specimens were 
caught. Specimens were taken in Victor rat 
traps (seven animals) and a National live 
trap (one animal) set on the ground in areas 
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Fig. 3. Results of principal-component analysis of 14 cranial and mandibular measurements; scores for 
individual specimens are plotted on components | and 2 (top) and components 2 and 3 (bottom). C = Celaenomys 
silaceus, G = Chrotomys gonzalesi, M = C. mindorensis, and W = C. whiteheadi. 
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of heavy cover. Most individuals were 
caught along runways by fallen logs or in 
subsurface openings among exposed tree 
roots. Six animals were caught in traps bait- 
ed with annelid worms, and two were taken 
in traps baited with fried coconut coated 
with peanut butter. Stomach contents of five 
snap-trapped specimens included (in order 
of decreasing frequency) remains of earth- 
worms (Annelida: Megascolecidae), small 
terrestrial amphipods (Amphipoda), insect 
larvae (Coleoptera and Diptera), adult in- 
sects (Orthoptera and Diptera), and spiders 
(Araneida). None contained identifiable 
plant matter. Three individuals were trapped 
during daylight hours, one was caught at 
dusk, and four were trapped at night. Other 
small mammals trapped in close association 
with Chrotomys gonzalesi were Crocidura 
grayl, Apomys musculus, Apomys cf. micro- 
don, Archboldomys luzonensis, an undeter- 
mined species of Batomys, Rattus everetti, 
and Rhynchomys isarogensis (Rickart et al. 
1991). 

Reproductive activity of Chrotomys gon- 
zalesi was evident during the three months 
of field work. An adult female taken on 20 
March had prominent teats and five pla- 
cental scars (probably two sets). An adult 
female taken on 27 April contained two em- 
bryos in early development. Adult males 
trapped on 27 March and 28 April were in 
full breeding condition (scrotal testes, con- 
voluted epididymides). Immature animals 
were caught in late March. A pregnant fe- 
male and adult male were taken in the same 
trap on consecutive nights. 


Discussion 


Evidence from morphology, stomach 
contents, and trapping results indicates that 
Chrotomys gonzalesi is a semifossorial, pri- 
marily vermivorous species active day and 
night (Rickart et al. 1991). Presence of a 
pregnant female at the end of April and large 
immature animals in March suggests that 
the breeding season is relatively long. There 
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is little information on ecology of the near- 
est relatives of C. gonzalesi. Chrotomys 
whiteheadi and Celaenomys silaceus occur 
in montane forest in the highlands of north- 
ern Luzon. The former includes earth- 
worms in its diet and probably is ecologi- 
cally similar to C. gonzalesi (Rabor 1955, 
Sanborn 1952). Chrotomys mindorensis oc- 
curs in a variety of lowland habitats in cen- 
tral Luzon and southwestern Mindoro (Bar- 
behenn et al. 1973, Temme 1974); habitat 
differences suggest that it is ecologically dis- 
tinct from the other species. 

The discovery of Chrotomys gonzalesi 
supports the pattern of vicariant speciation 
between northern and southern Luzon that 
was postulated by Musser & Freeman (1981) 
on the basis of their description of Rhyn- 
chomys isarogensis. Both Chrotomys gon- 
zalesi and Rhynchomys isarogensis appar- 
ently are restricted to high elevation forest 
on Mount Isarog, a habitat pattern shared 
with two other murid species endemic to 
the mountain (Archboldomys luzonensis and 
Batomys sp.). Extensive lowlands separate 
the highland forests of Mount Isarog from 
similar areas in northern Luzon that sup- 
port Chrotomys whiteheadi and Rhyncho- 
mys soricoides. The mountain also is distant 
from the range of Chrotomys mindorensis, 
not known to occur south of Laguna Prov- 
ince (ca. 250 km WNW of Mount Isarog). 
During Pleistocene glacial periods when sea 
level was low and temperatures cooler (Hea- 
ney 1986, Heaney & Rickart 1990), mon- 
tane forest probably extended further down 
into lowland regions allowing contact be- 
tween populations now geographically and 
ecologically isolated (Musser & Freeman 
1981). The rich endemic mammal fauna of 
Mount Isarog suggests that the Camarines 
Peninsula has experienced long periods of 
relative isolation from the main Luzon land 
mass. In this light, further studies of the 
murids of southern Luzon (including Apo- 
mys, Batomys, and Phloeomys) would be of 
interest, and a survey of other highland ar- 
eas on the peninsula, particularly Mount 
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Bulusan (1559 m) at the southernmost tip 
of Luzon, would be informative. 
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THE MAMMALS OF CATANDUANES ISLAND: 
IMPLICATIONS FOR THE BIOGEOGRAPHY OF SMALL 
LAND-BRIDGE ISLANDS IN THE PHILIPPINES 


Lawrence R. Heaney, Pedro C. Gonzales, Ruth C. B. Utzurrum and Eric A. Rickart 


Abstract. — Thirty-five species of mammals are known from Catanduanes Island, 28 of 
which are reported here for the first time; these include | insectivore, 24 bats, 1 primate, 
5 rodents, 2 carnivores, and 2 ungulates. No endemic species are present, and all but one 
(the widespread Saccolaimus saccolaimus) are known from neighboring Luzon. All pop- 
ulations are morphologically similar to conspecifics on Luzon. Data are consistent with 
the prediction (based on depth of surrounding water) that Catanduanes should exhibit 
characteristics associated with being a small land-bridge island of the Luzon faunal region. 
The avifauna of Catanduanes shows similar biogeographic patterns. 


Although the mammalian fauna of Luzon 
Island is considered to be one of the best- 
known in the Philippine Archipelago, none 
of the small islands offshore of Luzon had 
been comprehensively surveyed at the time 
of the last faunal review (Heaney 1986, 
Heaney et al. 1987). This is unfortunate, 
since knowledge of the faunas of small is- 
lands often provides the basis for inferences 
about the dynamics of evolution and ex- 
tinction within island archipelagos (Case & 
Cody 1983, Heaney & Patterson 1986), and 
such studies within the Mindanao and Pa- 
lawan regions of the Philippines have been 
productive (Heaney 1986, Heaney et al. 
1989). Accordingly, the small islands sur- 
rounding Luzon (which has a rich fauna of 
endemic murid rodents and pteropodid bats) 
may be expected to be especially interesting 
for studies of evolutionary biogeography. 

This paper reports the results of a survey 
of the mammals of Catanduanes Island, an 
island that lies adjacent to the southern pen- 
insula of Luzon. Published records previ- 
ously existed for only seven species of mam- 
mals (Heaney 1986). Because little has been 
published on the ecology of most species of 
small mammals in the Philippines, we in- 
clude here data on reproduction and de- 
scriptions of habitats where the animals were 
taken. Geographic variation in most Phil- 


ippines species is poorly documented, so we 
have provided external and cranial mea- 
surements wherever possible. We use these 
data to test several predictions of biogeo- 
graphic patterns proposed earlier (Heaney 
1986, Heaney et al. 1989). 


Climate and Geology of 
Catanduanes 


Catanduanes is an island of 1513 km? that 
lies 8 km east of the nearest portion of the 
southeastern peninsula of Luzon. Because 
the highest point is 764 m, the island is 
below the elevation required to support more 
than small and localized areas of montane 
or mossy vegetation (Heaney et al. 1989, 
Whitmore 1984). In about 1970, primary 
forest was estimated to cover about 25% of 
the island, with about half of the remaining 
area covered by secondary forest (obser- 
vations by PCG). By 1988, the Philippine 
Bureau of Forest Development estimated 
that primary forest occupied about 5% of 
the island, with about 25% of the island 
covered by scattered patches of degraded 
primary and second-growth forest. 

Catanduanes lies in one of the principal 
typhoon tracks in eastern Asia, and rainfall 
is thus both high and seasonal. Mean annual 
rainfall at Baras, Pandan, and Virac is 5481, 
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3149, and 2971 mm, respectively; there is 
no month of the year at any of these sites 
that receives less than 100 mm (Manalo 
1956). Although our 1988 sampling period 
occurred during one of the drier times of 
the year, it rained nearly every day. For ad- 
ditional description of the island and a treat- 
ment of its avifauna, see Gonzales (1983) 
and Goodman & Gonzales (1989). 

Catanduanes is a part of the Eastern Phil- 
ippine Rim Structural Region, and lies just 
to the west of the northern portion of the 
Philippine Trench, where the Pacific Plate 
is actively subducted below the Philippines. 
Volcanic activity associated with this sub- 
duction has produced 1966 m (Mt. Isarog) 
and 2462 m (Mt. Mayon) basaltic/andesitic 
cones on southern Luzon, about 60 km to 
the west and southwest of Catanduanes. Al- 
though there are no volcanic products on 
Catanduanes, the island is subject to fre- 
quent earthquakes; we experienced one reg- 
istered at 6.9 on the Richter scale during 
our 1988 season. Most of the island is com- 
posed of Cretaceous to Eocene shales and 
limestone that have been partially meta- 
morphosed into schist and marble; some 
soft coal of the same age is present. The 
southern tip of the island is composed of 
Recent to Pleistocene corals, reef lime- 
stones, beach deposits, and marine sedi- 
ments; these limestones contained the caves 
that we investigated. The present island mass 
was upraised during Pliocene to Recent 
times, in association with the tectonic ac- 
tivities that caused the development of the 
region’s prominent volcanic cones (Ham- 
ilton 1979, Hashimoto 1981, Philippine 
Bureau of Mines 1963). 

Current water depth separating Catan- 
duanes from Luzon is about 5O m. It is 
therefore virtually certain that Catanduanes 
was a part of the island of Greater Luzon 
during the late Pleistocene (i.e., from about 
25,000 to about 10,000 years ago), when sea 
level was about 120 m lower than at present 
(Heaney 1986). 
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Methods 


Field studies were conducted during two 
periods. The first phase extended intermit- 
tently from May 1968 to June 1971; spec- 
imens were collected at four forest sites by 
PCG and a team from the Philippine Na- 
tional Museum in conjunction with studies 
of the avifauna of Catanduanes (Gonzales 
1983). The second period of intensive 
mammal investigation extended from 12 to 
28 February 1988; specimens were collected 
at two forest sites and two caves by a joint 
team from the United States National Mu- 
seum of Natural History (USNM; Wash- 
ington, D.C.), the Philippine National Mu- 
seum (PNM; Manila), and Silliman 
University (SU; Dumaguete). Sampling 
during phase two followed methods used on 
Leyte, Negros and other islands in 1987 
(Heaney et al. 1989) in order to facilitate 
comparisons. 

During phase two, bats were caught in 
mist nets set on ridgetops, across trails and 
streams, at the edges of clearings adjacent 
to forest, and inside caves. Nets were tended 
continuously during the primary activity 
peak from early dusk (about 17:30) until 
about 21:00, and some were tended longer; 
nets were left open thereafter, and bats were 
removed at dawn. We also captured several 
Miniopterus spp. in Cave 1 in a butterfly 
net, and one Hipposideros obscurus from a 
hollow log in a fragment of a mist net. Dur- 
ing the first phase, nets were examined in 
late afternoon and at dawn, and occasion- 
ally during the evening. 

Non-volant small mammals were caught 
in traps; during the first phase all traps were 
Victor rat snap-traps (ca. 75%) and National 
live traps (ca. 25%). Phase two traps were 
baited late each afternoon with fresh fried 
coconut coated with peanut butter, and 
checked each morning soon after dawn; they 
were checked occasionally in the early af- 
ternoon and evening as well. Traps were 
placed 5 to 15 m apart; most (95%) were 
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placed on the ground, but ca. 5% were placed 
above ground on fallen trees, horizontal 
branches, large vines, etc. Trap lines were 
run for three to five days, usually four. Phase 
one traps were baited daily, and were han- 
dled in a fashion similar to that for phase 
two, but in a less standardized manner. 

Temperatures during 1988 were recorded 
daily with minimum-maximum thermom- 
eters that were maintained in shaded spots 
about 1.5 m above the forest floor. Tree 
diameter at breast height (DBH) was esti- 
mated so as to exclude buttresses. 

Voucher specimens were prepared in flu- 
id, as skeletons, or as skins with partial skel- 
etons, and have been deposited at the USNM 
and the PNM. In 1988, specimens were au- 
topsied in the field for reproductive infor- 
mation. Size of embryos was measured as 
crown to rump length (CRL). Subadult an- 
imals are defined here as those that have 
not completed cranial growth, especially 
those having unfused basicranial sutures. 
Comments on distribution and use of sci- 
entific names are based on Heaney et al. 
(1987) unless stated otherwise. Records of 
specimens examined are summarized at the 
end of each account whenever this is not 
obvious within the account; such summa- 
ries include site number and number of 
specimens (in parentheses). 

Comparison of fruit bat species richness 
and netting success from phase two sam- 
pling with data from other islands was stan- 
dardized to exclude Pteropus leucopterus 
because we are often unable to sample the 
large flying foxes (Acerodon and Pteropus) 
that forage at the top of the forest canopy, 
and so have not included these species in 
other analyses (Heaney et al. 1989). 

External measurements and weights re- 
ported here were taken by the authors in the 
field on fresh animals in 1988. All cranial 
measurements were taken by LRH with dig- 
ital calipers graduated to 0.01 mm. Com- 
parisons of cranial measurements are to 
published records of specimens also mea- 
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sured by LRH. Some comparisons were 
made with specimens in the University of 
Michigan, Museum of Zoology (UMMZ). 


Study Sites 


We surveyed mammals at six forest sites 
(four in 1969-1971 and two in 1988) and 
two caves sites (both in 1988); these are 
referred to in the species accounts by num- 
ber. Additional minor sites are described in 
the species accounts. 

Site I (2 days in May 1968).—Located in 
the municipality of Dugui-too, north of Vi- 
rac at 300-400 m elevation in mixed pri- 
mary forest, second growth, and recently 
logged areas. 

Site 2 (2 days in June 1969).— Located in 
Barrio San Pedro, in Gigmoto Municipality, 
at 200-300 m in moderately to very steep 
terrain, in patchy primary forest, second 
growth with abundant Musa sp., and cul- 
tivated land along the Gigmoto River. 

Site 3 (2 days in June 1969).— Located in 
Matamok Barrio in Caramoran Municipal- 
ity, east of Caramoran at the top of a small 
promontory (ca. 200 m) in moderately steep 
terrain, in a mixture of low primary forest 
and second growth with patches of abaca 
(Musa textilis). 

Site 4 (2 days in June 1971).— Located in 
Barrio Balinad in Viga Municipality, east of 
Viga in low rolling hills along the Balinad 
River (100-200 m) in patchy primary for- 
est, second growth, and agricultural clear- 
ings. 

Site 5 (8 days in 1988).—Located 82 km 
W of Gigmoto at 250 m elevation (13°47'N, 
124°19’E) in primary forest on a small pla- 
teau between two rivers. Ground slope was 
slight, rarely exceeding 20°. Temperatures 
ranged from nighttime lows of 20.5° to 
23.5°C to daytime highs of 23.5° to 26.0°C, 
with daily temperature ranges of 1.5° to 
4.5°C. The tallest trees (mostly diptero- 
carps, including Shorea sp.) in the sampling 
area were about 25 m and had large but- 
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tresses; the canopy was 15-20 m but was 
discontinuous because many of the trees 
with the largest diameters (DBH 1.0 to 1.3) 
were broken off at 20 to 25 m, giving the 
impression that the frequent typhoons often 
seriously damage the forest. Epiphytic vines, 
ferns, and orchids were common on upper 
branches of large trees; moss was present 
but rare. Scattered slender palms (Livistona) 
reached the canopy; we noted no fig (Ficus) 
trees. The broken canopy allowed much light 
to penetrate to the forest floor, and vege- 
tation near the ground was heavy, with sap- 
lings, small ground palms, sapling Livistona 
palms, broad-leafed herbaceous plants, viny 
rattan, and many viny pandans (Freycinetia 
sp.) commonly represented, as well as a few 
scattered erect terrestrial pandans (Panda- 
nus sp.) and wild bananas (Musa sp.). Fallen 
trees and portions of trees were common; 
leaf litter was light. A small clearing (ca. 1 
ha) was located within our study site; no 
traps were set in the clearing, but 14 net- 
nights were from nets set at the edge. 

Site 6 (7 days in 1988).—Located 82 km 
W, | km N Gigmoto at 200 m elevation 
(13°48’N, 124°19’E) along the dirt road from 
Summit to Gigmoto that briefly parallels 
then crosses the Buadan River, within about 
0.75 km of human habitation sites. The riv- 
er was a clear, fast-moving stream, 5-10 m 
wide and up to | m deep in a rocky bed 10- 
20 m wide. The area was one of low hills, 
with banks along the river 20 to 40 m high 
and often steep (up to 60°, typically 45°). 
The forest was similar to that at Site 2, but 
logging and clearing for agriculture had left 
a mosaic of primary and secondary forest, 
second growth, and active fields. Tree height 
was similar, but the protected slopes along 
the river supported more unbroken large 
trees (up to 35 m), including figs (Ficus). 
Abaca (Musa textilis), wild banana (Musa 
sp.) and tree ferns (Cyathea sp.) were com- 
mon in secondary forest and old fields. Traps 
and nets were set in all habitats. 

Cave 1.—Luyan Cave, located 3 km E, *4 
km N of San Andres at an elevation of 80 
m (13°36'N, 124°8’E), is along the main road 
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from Virac to San Andres. The cave is ina 
region of rugged limestone ridges that oc- 
cupies much of southern Catanduanes. 
Nearby vegetation was about half agricul- 
tural land and half heavily disturbed sec- 
ondary forest, with forest predominating on 
the steep slopes near the cave. The entrance 
to the cave is a recreational area and a re- 
ligious shrine, with concrete steps and floor- 
ing within the well-lit entrance area. The 
cave was about 300 m long, with entrances 
at both ends, and with a small side-passage; 
there was abundant evidence of flooding. 
The main passage was 8-10 (up to 15) m 
wide and usually 15 m high (up to 20 m). 
It was heavily disturbed by guano miners 
and bat hunters; the bats were skittish. The 
ceiling and walls were rather smooth, with 
some solution holes and stalactites. 

Cave 2.—A small cave, located 4 km W 
of Virac in the barrio of Pajo at an elevation 
of 50 m (13°35’N, 124°11’E), is on a hillside 
adjacent to the Pajo River in a large lime- 
stone outcropping. Nearby vegetation was 
predominantly agricultural land (mostly rice 
fields), but heavily disturbed secondary for- 
est occurred along the steep hillsides. The 
main entrance was small (2 m high x 1.5 
m wide) and partly shrouded by bushes and 
bamboo. The cave was rather short (about 
30 m long), with vertical height of 2—4 (rare- 
ly up to 5) m and width of 2-3 (rarely to 4) 
m. A second entrance lay at the opposite 
end of the cave; this entrance was small (0.5 
x 0.5 m) and partly blocked by vegetation 
and rubble. Two side passages were present, 
one 5 m long and 4 m wide, and the other 
about 8 m long and rather narrow (2 m high 
and 1.5 m wide). The ceiling and wall sur- 
faces were irregular, with numerous stalac- 
tites and cracks, and rough, crumbling sur- 
faces. 


Accounts of Species 


Order Insectivora— Insectivores 
Family Soricidae—Shrews 


Crocidura grayi.—This poorly-known 
species has been reported previously only 
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from Luzon and Mindoro (Heaney et al. 
1987). A single specimen (with a badly dam- 
aged skull) was found dead in 1988 on the 
road from Summit to Gigmoto, about 4 km 
E of Summit by road (250 m elevation) in 
an area of mixed degraded secondary forest 
and agricultural land. 


Order Chiroptera— Bats 
Family Pteropodidae— Fruit Bats 


Cynopterus brachyotis. —A common, 
widespread species in Southeast Asia. Most 
common in disturbed habitat, but present 
in primary forest (Table 4). In February 
1988, nine adult females were multiparous 
with large nipples but were not lactating; all 
were pregnant with single embryos (CRL = 
3, 5, 7, 8, 10, 14, 15, 18 mm). Four sub- 
adults with unfused phalangeal epiphyses 
had small nipples; two were not pregnant, 
and two had single embryos of 4 and 5 mm. 
Five adult males had testes of 3 x 2.5, 4 x 
5,5 x 3,5 x 4, and 7 x 4; a subadult had 
testes of 1 x 1.5 mm. Crania are larger than 
those from Negros and Camiguin, but are 
nearly identical to a series from Quezon 
Province (Table 1; Heaney 1984; specimens 
in UMMZ). Records: Site 1 (2); Site 2 (6); 
Site 4 (1); Site 5 (5); Site 6 (33). 

Eonycteris robusta. —One specimen of this 
uncommon, poorly known Philippine en- 
demic was captured at Site 2, and two pri- 
migravid females were captured at Site 6 on 
22 and 24 Feb. 1988; each carried a single 
embryo (CRL = 3 and 8 mm). Cranial mea- 
surements (Table 1) of these specimens fit 
well within the range of specimens from Lu- 
zon and Negros (Heaney & Rabor 1982; 
specimens in USNM). 

Eonycteris spelaea.—A widespread spe- 
cies in Southeast Asia, common in dis- 
turbed habitats. One was captured at Site 2 
in 1969, and two adult females from Site 6 
were pregnant with single embryos of 9 and 
12 mm CRL on 22 and 25 February 1988. 
Cranial measurements (Table 1) are similar 
to those from Luzon and Negros (Heaney 
& Rabor 1982; specimens in USNM). 
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Haplonycteris fischeri.—A Philippine en- 
demic; we found them to be most common 
in primary forest (Site 5), but present in 
disturbed forest (Site 6), as is typically the 
case (Heideman & Heaney 1989). We fre- 
quently heard them produce chittering calls 
in the canopy in the evening at Site 5. In 
late February 1988, four adult females had 
large nipples but were not lactating; each 
carried a single embryo of 3 or 4 mm CRL. 
Two subadult females had small nipples, 
and each carried a single embryo of 2 mm 
CRL. Three adult males had testes 3 x 3, 
3 x 3, and 4 X 4 mm. Cranial measure- 
ments (Table 1) are similar to those of a 
series from Luzon, and are slightly larger 
than those from Dinagat and Negros (Hea- 
ney & Rabor 1982; specimens in USNM). 
Records: Site 4 (5); Site 5 (14); Site 6 (5). 

Macroglossus minimus. —A common, 
widespread species in Southeast Asia. We 
found them to be most abundant in dis- 
turbed habitat (Site 6; Table 1); at both Site 
5 and 6 they were taken in or near clumps 
of wild banana and/or abaca, as is often the 
case (Heideman and Heaney 1989). In Feb- 
ruary 1988, two adult females were not 
pregnant, and six each carried a single em- 
bryo of 3, 4, 4, 10, 16, and 22 mm CRL; 
two were both pregnant and lactating. A sin- 
gle primigravid subadult female had small 
nipples and a single embryo (CRL = | mm). 
Eight adult males had testes of 6 x 4 to 8 
<x 7 mm, and six subadults had testes of 1 
x 1to5 x 3. Cranial measurements (Table 
1) are very similar to a series from Negros, 
but bats from both islands are slightly larger 
than those from Camiguin and Mindanao 
(Heaney 1984; specimens in USNM). Rec- 
O1ds: Site sl) Site 2) (2) 3 Sites) (1): Site 
(35). 

Ptenochirus jagori.—A common Philip- 
pine endemic; in 1988 we found them only 
at the disturbed forest site (Site 6; Table 1), 
where they were abundant. Two adult fe- 
males had large nipples but were not lac- 
tating; both carried single embryos of 3 and 
4mm CRL. Two subadult females had small 
nipples; one was nulliparous, and the other 
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Table 1.—Means (+SD) and ranges of selected measurements of adult fruit bats (Pteropodidae) from Catan- 


duanes Island, Philippines. 


Species Sex n Condylobasal length Zygomatic width Mastoid width 
Cynopterus 27.60 + 0.49 18.72 + 0.55 11.84 + 0.22 
brachyotis (27.3-28.3) (18.3-19.6) (11.6-12.0) 
Cynopterus 28.23 + 0.62 18.85 + 0.48 11.95 + 0.25 
brachyotis (27.6—28.9) (18.4-19.4) (11.7-12.3) 

Eonycteris 32.55 19.45 13.90 
robusta (32.3-32.8) (19.3-19.6) (13.8-14.0) 
Eonycteris 33.10 19.95 13.35 
spelaea (32.6-33.6) (19.8-20.1) (13.3-13.4) 
Haplonycteris 24.16 + 0.76 16.42 + 0.13 10.70 + 0.19 
fischeri (23.2-25.2) (16.2-16.5) (10.4-10.9) 
Haplonycteris 23.90 + 0.37 16.04 + 0.50 10.48 + 0.51 
fischeri (23.4—24.4) (15.4-16.7) (9.7-11.1) 
Macroglossus DS 3) se (0247) 14.78 + 0.59 10.05 + 0.10 
minimus (24.4-25.7) (13.7-15.3) (9.9-10.2) 
Macroglossus 25.03 + 0.46 13.63 + 0.42 9.83 + 0.19 
minimus (24.4-25.5) (13.3-14.1) (9.7-10.1) 
Ptenochirus 34.08 + 0.69 24.34 + 0.91 14.28 + 0.22 
jagori (33.1-34.6) (22.8-25.1) (14.0-14.6) 
Ptenochirus 33.73 + 0.40 23.50 + 0.79 14.2 + 0.0 
Jagori (33.5-34.2) (22.6-24.1) (14.2) 
Pteropus 58.1 33.3 20.5 
leucopterus 
Rousettus f 1 34.9 20.9 13.9 
amplexicaudatus 


carried a single embryo of 7 mm CRL. Adult 
males had testes of 5 x 4 to 7 X 5, and 
subadults of 2 x 2 and 3 x 2. Cranial mea- 
surements (Table 1) are similar to those from 
central Luzon, and are smaller than those 
from Camiguin and Negros; adults possess 
the slightly paler, duller pelage of specimens 
from Luzon, rather than the darker pelage 
of those from Negros (Heaney & Rabor 
1982, Heaney 1984; specimens in USNM). 
Records: Site 1 (2); Site 2 (7); Site 4 (2); Site 
6 (19). 

Pteropus leucopterus.—A rarely captured 
flying fox endemic to the Philippines, pre- 
viously known only from Dinagat and Lu- 
zon. Two subadult males were netted on a 
high, denuded ridge at Site 6; both had small 
testes. Cranial measurements (Table 1) fall 


within the range reported by Heaney & Ra- 
bor (1982). 

Pteropus vampyrus. —This widespread 
Southeast Asian species was reported from 
Virac by Thomas (1898). Local hunters re- 
ported the presence of large flying foxes that 
could have been this species or Acerodon 
jubatus, or both; they were said to be di- 
minishing in numbers and to be hunted ac- 
tively. 

Rousettus amplexicaudatus. —We cap- 
tured a single specimen of this common, 
widespread Southeast Asian species at Site 
6; it was a non-pregnant subadult female. A 
large colony of fruit bats observed but not 
captured in Cave | was probably composed 
of this species, although they may have been 
Eonycteris spelaea. Cranial measurements 
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Table 1.—Extended. 
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Orbital length 


Canine to last molar 


Molariform toothrow 


11.50 + 0.26 9.46 + 0.31 6.72 + 0.32 
(11.2-11.9) (9.1-9.9) (6.3-7.2) 
11.93 + 0.36 9.45 + 0.21 6.60 + 0.08 
(11.6-12.4) (9.2-9.7) (6.5-6.7) 
12.0 12.35 8.95 
(12.0-12.0) (12.2-12.5) (8.9-9.0) 
12.15 11.20 8.10 
(11.7-12.6) (10.8-11.6) (8.1) 
10.22 + 0.57 8.56 + 0.36 5.90 + 0.26 
(9.6-11.1) (8.1-8.9) (5.6-6.2) 
9.82 + 0.43 8.18 + 0.22 5.72 + 0.19 
(9.3-10.4) (8.0-8.5) (5.4-5.9) 
8.23 + 0.41 9.02 + 0.35 5.42 + 0.18 
(7.8-8.9) (8.7-9.5) (5.1-5.6) 
7.90 + 0.20 8.73 + 0.21 5.50 + 0.22 
(7.8-8.2) (8.5-8.9) (5.3-5.8) 
15.28 + 0.68 12.04 + 0.21 8.54 + 0.25 
(14.4-16.0) (11.8-12.3) (8.2-8.9) 
15.13 + 0.21 11.80 + 0.30 8.27 + 0.23 
(14.9-15.3) (11.5-12.1) (8.0-8.4) 
22.0 224 16.2 
13.3 13.8 10.7 


Palatal breadth Palatal length Forearm length 
6.18 + 0.44 14.10 + 0.33 62.4 + 3.8 
(5.7-6.9) (13.6-14.5) (57-66) 
6.45 + 0.35 14.13 + 0.55 65.5 + 0.6 
(6.1-6.8) (13.3-14.4) (56-66) 

Tels 18.00 73.5 
(7.6-7.9) (17.8-18.2) (73-74) 
7.5 18.05 71.0 
(7.5) (17.9-18.2) (70-72) 
5.06 + 0.32 11.62 + 0.31 51.0 + 1.4 
(4.6-5.4) (11.3-12.1) (49-52) 
5.06 + 0.40 11.70 + 0.37 50.4 + 1.5 
(4.5-5.6) GH 120) (48-52) 
S25) OSS 13.52 + 0.45 42.3 + 1.0 
(5.0—-5.5) (12.7-13.9) (41-44) 
5.10 + 0.18 13.63 + 0.25 42.8 + 1.0 
(4.9-5.3) (13.3-13.9) (42-44) 
7.78 + 0.43 17.38 + 0.35 82.4 + 1.7 
(7.3-8.4) (16.9-17.8) (80-84) 
7.40 + 0.26 17.00 + 0.17 80.3 + 0.3 
(7.2-7.7) (16.8-17.1) (77-83) 
12.4 31.2 134 
8.6 18.3 82 


fall within the range of series from Luzon, 
Mindanao, and Negros (Heaney & Rabor 
1982, specimens in USNM). 


Family Emballonuridae—Sheath-tailed 
Bats 


Emballonura alecto. —We captured a sin- 
gle adult male of this species, which is known 
from throughout the Philippines, Borneo, 
and Sulawesi. It was netted in a darkened 
portion of Cave 1; others were seen high on 
the walls in moderately-lit portions. Cranial 
measurements (Table 2) are similar to those 
from series from Camiguin and Guimaras 
(Heaney & Rabor 1982, Heaney 1984). 

Saccolaimus saccolaimus.—Two speci- 
mens were reported from Pandan, Catan- 
duanes by Hollister (1913), and named as 


a new species (7aphonycteris capito). Law- 
rence (1939) synonymized this taxon with 
Taphozous (Saccolaimus) pluto Miller 
(1910; from Mindanao), since both fell 
within the range of variation ofa series from 
Mindoro. Goodwin (1979) and Koopman 
(1984) have shown Saccolaimus saccolai- 
mus to be a widespread and variable spe- 
cies, and Philippine populations to fall with- 
in the range of variation for the species as 
a whole (specimens in USNM). Lawrence 
(1939) incorrectly stated that Pandan is in 
southern Luzon; her error was based on a 
change in the extent of Albay Province, 
which included Catanduanes in 1913 but 
did not in 1939. Cranial measurements (Ta- 
ble 2) fall within the range of specimens 
from Negros (specimens in USNM). 
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Table 2.—Means (+SD) and ranges of selected measurements of adult insectivorous bats from Catanduanes 


Island, Philippines. 
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Species Sex n Condyloincisive length Zygomatic width Mastoid width 
Emballonura alecto m 1 13.6 8.5 7.6 
Saccolaimus saccolaimus f 1 D9) 16.0 13.7 
Megaderma spasma m 1 23.1 14.6 11.6 
Megaderma spasma f 1 23.5 14.9 11.5 
Hipposideros ater m 5 14.10 + 0.19 7.78 + 0.05 8.32 + 0.11 

(13.9-14.1) (7.7-7.8) (8.2-8.4) 
Hipposideros ater f 3 14.50 + 0.40 7.83 + 0.12 8.40 + 0.0 
(14.1-14.9) (7.7-7.9) (8.4) 
Hipposideros diadema m 3 26.57 + 0.32 16.33 + 0.55 13.90 + 0.26 
(26.2—26.8) (15.7-16.7) (13.7-14.2) 
Hipposideros obscurus m 1 17.2 10.9 10.1 
Hipposideros obscurus f 1 16.5 10.8 9.5 
Rhinolophus arcuatus-s m 1 18.7 9.6 9.5 
Rhinolophus arcuatus-| m 1 19.5 9.9 10.0 
Rhinolophus inops m D; 21.85 10.9 10.7 
(21.7-22.0) (10.9) (10.6-10.8) 
Rhinolophus inops f 2 21.65 10.9 10.4 
(21.6—-21.7) (10.9) (10.3-10.5) 
Rhinolophus rufus m 1 28.6 14.6 13.2 
Rhinolophus virgo m 1 15.5 8.5 8.1 
Miniopterus australis m 5 12.80 + 0.22 7.30 + 0.23 7.36 + 0.11 
(12.5-13.1) (6.9-7.5) (7.2-7.5) 
Miniopterus australis f 5 12.70 + 0.16 7.32 + 0.08 7.32 + 0.15 
(12.5—12.9) (7.2-7.4) (7.1-7.5) 
Miniopterus schreibersii m 3 15.03 + 0.21 8.47 + 0.16 8.47 + 0.15 
(14.8-15.2) (8.4-8.6) (8.3-8.6) 
Miniopterus schreibersii f 3 14.66 + 0.21 8.33 + 0.06 8.17 + 0.15 
(14.5-14.9) (8.3-8.4) (8.0-8.3) 
Murina cyclotis m 1 16.6 10.8 8.9 
Scotophilus kuhlii f 2 17.85 13.45 11.75 
(17.7-18.0) (13.0-13.9) (11.6-11.9) 


Family Megadermatidae— False 
Vampire Bats 


Megaderma spasma. — A widespread spe- 
cies in Southeast Asia. One adult male was 
netted above a steep slope along the road at 
Site 6; additionally, one specimen (adult fe- 
male, 1 embryo, CRL = 11 mm) was netted 
and several others seen in the main passage 
of Cave 2. The specimens are slightly larger 
than two from Mindanao (Heaney & Rabor 
1982). 


Family Rhinolophidae— Horseshoe-nosed 
Bats 


Hipposideros ater.—A widespread spe- 
cies in Indo-Australia. Thirty to forty in- 
dividuals were sighted and eleven captured 
at Cave 2. A few individuals were seen in 
dimly-lit portions of the main passage, but 
most were at the end of an entirely dark, 
narrow side passage. Three adult females 
were pregnant with single embryos (CRL = 
7, 7, 8 mm). The crania are virtually iden- 
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Table 2.—Extended. 
Orbital length Canine to last molar Molariform toothrow Palatal breadth Palatal length Forearm length 
5.8 5.4 4.1 3.0 5.0 45 
9.2 9.6 6.9 6.3 7.0 CS 
7.8 9.0 6.9 3.9 Te? 59 
7.8 9.1 VP 3.7 Vee 63 
4.94 + 0.09 4.86 + 0.05 3.96 + 0.15 3.22 + 0.15 4.98 + 0.15 40.8 + 0.4 
(4.9-5.1) (4.8-4.9) (3.8—4.2) (3.0-3.4) (4.8-5.2) (40-41) 
5.00 + 0.10 4.93 + 0.15 3.97 + 0.06 3.23 + 0.06 5.10 + 0.10 42.0 + 1.0 
(4.9-5.1) (4.8-5.1) (3.9-4.0) (3.2-3.3) (5.0-5.2) (41-43) 
9.73 + 0.45 10.67 + 0.15 8.23 + 0.30 UM 22 ONS 10.47 + 0.31 — 
(9.3-10.2) (10.5-10.8) (7.9-8.5) (7.0-7.3) (10.2-10.8) 
6.9 6.6 5.7 5.2 6.2 48 
6.5 6.5 5.1 5.2 6.2 47 
5.4 eS 5.5 4.0 6.3 45 
5.6 8.0 5.9 3.9 6.5 47 
6.25 8.85 6.45 4.50 7.65 51.0 
(6.2-6.3) (8.8-8.9) (6.4—6.5) (4.5) (7.5-7.8) (49-53) 
6.10 8.90 6.60 4.70 7.55 50.5 
(6.0-6.2) (8.8-9.0) (6.6) (4.6-4.8) (7.4-7.7) (50-51) 
7.9 11.9 8.9 6.5 10.7 68 
4.8 6.2 4.6 3.6 5.6 43 
4.22 + 0.22 5.08 + 0.08 3.70 + 0.10 2.94 + 0.05 5.94 + 0.32 36.0 + 0.7 
(3.9-4.5) (5.0—-5.2) (3.6-3.8) (2.9-3.0) (5.5-6.2) (35-37) 
4.12 + 0.13 5.12 + 0.08 3.70 + 0.0 2.84 + 0.09 5.52 + 0.08 36.2 + 0.4 
(3.9-4.2) (5.0-5.2) (3.7) (2.7-2.9) (5.4—5.6) (36-37) 
5.30 + 0.17 6.23 + 0.06 4.47 + 0.06 3.53 + 0.06 6.70 + 0.26 44.7 + 0.6 
(5.2—5.5) (6.2-6.3) (4.44.5) (3.5-3.6) (6.4-6.9) (44-45) 
5.13 + 0.12 6.07 + 0.12 4.33 + 0.06 3.43 + 0.06 6.47 + 0.21 43.5 
(5.0-5.2) (6.0-6.2) (4.3-4.4) (3.4-3.5) (6.3-6.7) (43-44) 
6.0 6.0 4.9 3.7 Voll _ 
7.0 6.80 5.40 5.00 7.85 50.2 
(7.0) (6.8) (5.4) (4.8-5.2) (7.7-8.0) (49.0-52.0) 


tical to a series from Luzon (specimens in 
USNM). 

Hipposideros diadema. — A common spe- 
cies, widespread in Indo-Australia. Three 
specimens in the USNM from Baras and 
Pandan were reported by Hollister (1913); 
we captured none. 

Hipposideros obscurus.—A poorly-known 
Philippine endemic species previously 
known only from Dinagat, Luzon, and Min- 
danao. We captured two individuals at Site 
5, an adult female (not pregnant) in a mist 


net on a low ridge in primary forest and an 
adult male that we saw roosting at the closed 
end of a hollow in a log less than 50 m from 
the netting site. The log was ca. 10 m long 
and from 1.0 to 1.6 m in diameter, and the 
hollow 6 m long and 0.4 to 0.6 m in di- 
ameter; dim light penetrated to the roosting 
site. Cranial measurements are slightly larg- 
er than those of one specimen from Dinagat 
(Heaney & Rabor 1982) and identical to a 
series from Luzon (in USNM). 
Rhinolophus arcuatus.—Studies current- 
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ly in progress indicate that two very similar 
species that are present in the Philippines 
have been reported under this name: a 
slightly smaller species (designated “‘R. ar- 
cuatus-s” in Table 2) that is associated with 
lowland caves and a slightly larger species 
(“R. arcuatus-/’’) that is associated with up- 
land primary forest. J. E. Hill (in litt.) has 
suggested that these are R. arcuatus and R. 
anderseni, but we have not examined the 
holotype of R. anderseni in Madrid, and so 
identification remains uncertain. We cap- 
tured an adult male of the larger species in 
a ridge-top clearing at Site 6, and an adult 
male of the smaller species in Cave | ina 
very dimly-lit portion of the main passage. 
Cranial measurements (Table 2) for each are 
typical of larger series from Negros (speci- 
mens in USNM). 

Rhinolophus inops.—A poorly known 
Philippine endemic, previously reported 
only from Luzon, Mindanao, Mindoro, and 
Negros (Heaney et al. 1987; specimens in 
USNM). We captured six and saw many 
more in the main passage of Cave 1. One 
adult female was pregnant with a single em- 
bryo (CRL = 3 mm); the other was not preg- 
nant. Four adult males had testes of 1 x 1 
or 1 x 2. Cranial measurements (Table 2) 
fall within the range of those from Luzon 
and Negros (specimens in USNM). 

Rhinolophus rufus. — A single specimen of 
this poorly known Philippine endemic was 
captured and several others seen in 1988 in 
a Shallow rock overhang along a small river 
that is about 8 km W Gigmoto. 

Rhinolophus virgo. —An endemic species 
widespread within the Philippines. We net- 
ted a single adult male on a low ridge in 
primary forest at Site 5. 


Family Vespertilionidae—Common Bats 


Miniopterus australis. — Both this and the 
following species are widespread in Indo- 
Australia. We netted 32 M. australis and 7 
M. schreibersii from a colony of several hun- 
dred Miniopterus in a very dim portion of 
the main passage of Cave 1; many were 
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roosting in small groups (from one to five) 
inside small solution holes in the ceiling. 
All females were adults; all had tiny uteri 
and none were lactating. The adult males 
had tiny testes. 

Miniopterus schreibersii. —In addition to 
the seven netted at Cave 1, we captured one 
M. schreibersii along the road above the riv- 
er at Site 6. Three adult females had tiny 
uteri and were not lactating; five adult males 
had testes of 1 x 1 mm or less. 

Murina_ cyclotis. —Widespread in 
Southern Asia; known previously in the 
Philippines from single specimens from Lu- 
zon and Mindanao (Heaney et al. 1987). We 
netted one adult male along the edge of the 
road above a steep drop to the river at 
Site 5. 

Scotophilus kuhlii.—Three specimens in 
the USNM of this common, widespread 
commensal species from Pandan were re- 
ported by Hollister (1913); we captured 
none, but saw several bats flying over Virac 
that probably were this species. 


Order Primates 
Family Cercopithecidae— Monkeys 


Macaca fascicularis. —PCG saw monkeys 
on a number of occasions in 1968-1971 at 
localities scattered around Catanduanes, and 
considered them to be moderately com- 
mon. In 1988, hunters reported their pres- 
ence to us, but said that they had declined 
and were absent from many parts of the 
island. No specimens are available. 


Order Rodentia 
Family Muridae— Rats and Mice 


Apomys microdon. —A very poorly known 
species (Musser 1982), recently taken on Mt. 
Isarog in southern Luzon (Rickart et al. 
1991). The single specimen, the holotype of 
the species, is from Biga (=Viga; Hollister 
1913); we captured none. No information 
on the habitat or mode of acquisition of this 
specimen is on file at the USNM. 
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Phloeomys cumingi.—A very poorly 
known species previously reported only from 
southern Luzon and Marinduque. This gi- 
ant arboreal rat was said by local hunters 
and farmers to be fairly common in 1988, 
and they obtained 13 specimens for us. 
These were captured in a hilly area that is 
a mosaic of degraded forest on steep slopes 
and agricultural land on less steep slopes; 
much of the cleared land consists of old, 
heavily vegetated patches of abaca and co- 
conut and scattered tall trees. All were found 
by dogs in hollow logs or live hollow trees; 
they were driven out with smoke and fire 
and captured either by the dogs or by hand. 
Several of the standing trees were described 
as slanted; all were at least 40 cm in di- 
ameter. 

Local hunters and farmers reported these 
animals to be strictly nocturnal and prin- 
cipally arboreal, always to nest in hollow 
trees, to have one young at a time and typ- 
ically one young per year, and usually to 
live singly or in pairs (mother and offspring 
or adult male and female) although larger 
groupings had been seen. They were said to 
feed on tender young leaves of trees (es- 
pecially red, flushing leaves), not to damage 
crops, and to be hunted occasionally for their 
meat. 

Of two adult males obtained in February 
1988, neither (1.74 and 1.95 kg) appeared 
to be in breeding condition; testes of one 
were 15 xX 10 mm. One young adult male 
(1.45 kg) had testes 8 x 5 mm. Two nullip- 
arous subadult females weighed 1.14 and 
1.15 kg. Adult females (n = 6) ranged in 
weight from 1.45 to 2.1 kg; two had single 
nursing young that weighed 480 and 665 g, 
and each had a single discernable uterine 
scar. Four adult females had no uterine scars 
and were not lactating. These data indicate 
that births take place during the late rainy 
season (roughly December). The lack of re- 
productive activity in middle to late Feb- 
ruary (other than lactation) suggests that 
there is a lull in breeding activity at least 
during the dry season (late January to May, 
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and perhaps early rainy season (June to Au- 
gust) as well. 

Cranial measurements (Table 3) are 
slightly smaller than those of a series from 
Mt. Isarog, southern Luzon, and much 
smaller than those of P. pallidus from cen- 
tral and northern Luzon (specimens in 
USNM). Pelage of all specimens was en- 
tirely dark brown, as is typical for this spe- 
cies, rather than the pale gray and dark 
brown of P. pallidus. 

Rattus everetti.—We trapped this com- 
mon but ecologically poorly-known Phil- 
ippine endemic at Site 3 in 1969, and at 
Sites 5 and 6 in 1988. Most individuals at 
Site 5 were trapped adjacent to or beneath 
logs or at the base of trees, nearly always 
where there was cover from the logs or leafy 
vegetation. At Site 6, we caught these rats 
in both remnant forest and in heavily dis- 
turbed agricultural areas. At both sites an- 
imals were caught most often in steep areas, 
and rarely on flat ground except where there 
were fallen logs. One released rat initially 
hid on the ground in a tangle of vines and 
dead leaves; when chased it ran quickly and 
easily up the trunk of a large tree. One an- 
imal was caught during daylight hours, and 
all others at dusk or after dark. 

Three subadult males with abdominal 
testes taken in February 1988 weighed 190- 
230 g; testes were 12 X 6 mm or smaller. 
Males with scrotal testes (n = 17) weighed 
230-420 g; testis size ranged from 19 x 11 
mm to 45 X 17 mm. Nulliparous females 
(n = 15) weighed from 110 to 270 g. No 
females with embryos were captured. Fe- 
males with placental scars weighed 245-350 
g; three apparently primigravid females (245, 
260, 285 g) had 3, 5, and 10 scars, respec- 
tively. Multiparous females (n = 8) weighed 
280 g or more, and retained several sets of 
uterine scars so that counts were not pos- 
sible (one showed at least 18 scars). Rec- 
ords: Site 3 (7); Site 5 (45); Site 6 (8). 

Rattus exulans. —Hollister (1913) de- 
scribed Rattus leucophaetus (now consid- 
ered a synonym of Rattus exulans; Musser 
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Table 3.—Means (+SD) and ranges of selected measurements of adult murid rodents from Catanduanes 
Island, Philippines. Values in brackets were taken by LRH on dried skins. 


Species 


Apomys microdon 


Sex 


? 


n 


1 


Condylobasal lenth 


Phloemys cumingi m m 77.68 
(75.3-80.0) 
Phloemys cumingi f 3 Wd se 3sI2 
(27.2-79.4) 
Rattus everetti m 9 50.39 + 2.99 
(47.0-57.1) 
Rattus everetti f 7 48.87 + 2.22 
(45.9-52.0) 
Rattus exulans f 1 DRS 


1977) on the basis ofa single specimen from 
Bagamanoc, Catanduanes. We trapped a 
single specimen of this widespread com- 
mensal species in scrubby second-growth 
forest along the riverbank at Site 6. 

Rattus rattus. — Hollister (1913) reported 
three specimens of this abundant commen- 
sal from Bagamanoc, Catanduanes; the 
USNM also contains specimens from Baras 
(1), Calolbon (2), Caramoran (1), Gigmoto 
(1), Pandan (2), and Viga (1). Six specimens 
were trapped at Site 3 in the same trap lines 
where 7 R. everetti were taken. We trapped 
a single adult male in primary forest at Site 
5, in a trap under a small log at the base of 
a large tree; the same trap later captured a 
Rattus everetti. 


Order Carnivora 
Family Viverridae—Civets 


Paradoxurus hermaphroditus and Viverra 
tangalunga.—PCG saw a captive Viverra 
tangalunga near Site 2 in 1969. He also saw 
an animal at dusk, near Kangkoyawe in 
1968, that he believed to be Paradoxurus 
hermaphroditus. In 1988, local hunters and 
farmers from the vicinity of Site 6 described 
these two species of small carnivores to us, 
giving sufficient details that we are confident 
of their identities. Both were said to be mod- 
erately common. No specimens are avail- 
able. 


Zygomatic width Mastoid width Rostral length 
40.30 23.55 32.90 
(39.3-41.3) (23.5-26.5) (31.6-34.2) 
40.23 + 1.36 Dns) 32 OL 32.23 + 1.56 
(38.8-41.5) (22.2-23.8) (30.8-33.9) 
25.53 + 1.44 18.58 + 0.30 20.50 + 1.41 
(23.5-28.1) (18.2-19.1) (18.7-23.3) 
24.15 + 0.79 17.75 + 0.64 20.06 + 1.14 
(23.4-25.1) (17.0-18.6) (18.3-21.7) 
14.3 12.3 10.0 

Order Artiodactyla 


Family Suidae— Pigs 


Sus barbatus. —PCG heard numerous re- 
ports of successful pig hunts from 1968 to 
1971, and saw tracks and areas where pigs 
had rooted in the forest floor. In 1988, hunt- 
ers and farmers reported the presence of 
wild pigs, but said that they were heavily 
hunted and restricted generally to a few in- 
accessible areas of the island. No specimens 
are available. 


Family Cervidae— Deer 


Cervus mariannus.—--PCG saw an adult 
male Philippine brown deer that had been 
shot near Dugui-too in 1968, and heard of 
other successful hunts in other areas. In 
1988, hunters and farmers reported deer to 
be nearly extinct on the island; no one we 
talked with knew of any being captured in 
the last few years. No specimens are avail- 
able. 


Results and Discussion 


To summarize the critical points of the 
description of Catanduanes given above: (1) 
there was a land-bridge connection to Lu- 
zon in the recent past; (2) the island is rather 
small in total area; and (3) the vegetation 
was originally predominantly lowland dip- 
terocarp forest. These points and the dis- 
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Table 3.—Extended. 


Orbital length Molariform toothrow Palatal breadth 
5.4 5.5 
25.00 17.25 16.75 
(24.5-—25.5) (17.2-17.3) (16.3-17.2) 
24.60 + 0.85 17.90 + 0.70 16.40 + 0.17 
(23.7-25.4) (17.1-18.4) (16.2-16.5) 
18.43 + 0.79 9.23 + 0.41 9.37 + 0.23 
(17.4—20.0) (8.7-9.8) (9.1-9.7) 
17.96 + 0.63 9.31 + 0.30 9.30 + 0.43 
(17.1-18.4) (8.9-9.7) (8.5-9.8) 
10.3 5.1 5.9 
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Diastema length Head & body length Tail length 
6.6 [103] [136] 
22.70 385.5 — 
(22.4-23.0) (370-401) ee 
21.43 + 1.01 352.3 + 30.4 327.0 + 4.2 
(20.8-22.6) (330-387) (324-330) 
14.37 + 1.21 DBO De N29 244.3 + 9.4 
(13.0-17.0) (222-260) (234-257) 
14.00 + 0.82 225.0 + 15.5 229.4 + 7.0 
(272151) (203-242) (222-242) 
6.9 [118] [108] 


cussion and predictions in Heaney (1986), 
Heaney et al. (1989), and Heaney (1991) led 
us to predict (before visiting the island in 
1988) that the island should be character- 
ized by 1) a mammalian fauna shared en- 
tirely with Luzon, 2) species richness lower 
than that of Luzon, with species richness of 
non-volant mammals falling on or near the 
species richness/area curve for the Minda- 
nao faunal region, 3) the species richness of 
fruit bats falling on the species richness/area 
curve for other fruit bat faunas in the Phil- 
ippines, and 4) a fauna composed of species 
found at low to moderate elevations on Lu- 
zon. 

Adequacy of sampling. —Before consid- 
ering the data collected, it is important to 
consider the likelihood that current infor- 
mation reflects the total mammalian species 
richness of Catanduanes. We believe that 
there are five principal habitats that need to 
be sampled on any given Philippine island 
in order to assess the fauna: lowland forest, 
montane forest, mossy forest, second 
growth, and caves (Heaney et al. 1989, 
Rickart et al. 1991). We judge current trap- 
ping and netting samples from lowland for- 
est to be minimally acceptable. Recent stud- 
ies in the Philippines have shown that our 
1988 samples of 100 fruit bats from primary 
forest and forest/clearing mosaic locality are 
likely to approximate species richness and 
proportional abundance, although rare spe- 


cies may be missed (Heideman & Heaney 
1989). Similarly, trapping samples based on 
900 traps-nights are adequate to document 
species richness and rough proportional 
abundance, but again rare species may be 
missed (Heaney et al. 1989, Rickart et al. 
1991). In both cases, important prior rec- 
ords supplement these lists. Thus, our low- 
land forest samples probably include most 
fruit bats and small non-volant mammals 
that are present, but a few gaps may remain. 

No reliable estimates of Philippine mi- 
crochiropteran faunas are available, and so 
no comparisons are possible. However, with 
15 species recorded, Catanduanes has one 
of the richer known faunas. 

Our samples from caves and second 
growth are less extensive, and are unlikely 
to be complete; more sampling is needed. 

Most importantly, we were unable to 
sample either montane or mossy forest. Al- 
though Catanduanes has a maximum ele- 
vation of 764 m, which is below the lower 
limits of montane and mossy forest on large 
mountains (1000 m and 1500 m, respec- 
tively; Heaney et al. 1989, Rickart et al. 
1991), we have found montane forest as low 
as 650 m and mossy forest as low as 900 m 
on Leyte (Heaney et al. 1989), and believe 
both may be present on Catanduanes as iso- 
lated fragments. Although bats tend to be 
rare in both habitats, at least one species 
(Harpyionycteris whiteheadi) occurs pri- 
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Table 4.—Numbers of fruit bats (Pteropodidae) cap- 
tured in mist nets in primary forest (Site 5) and mixed 
disturbed forest and agricultural clearings (Site 6) on 
Catanduanes Island in 1988. The number of captures 
per net-night are given in parentheses. See text for site 
descriptions. 


Site 5 Site 6 

Cynopterus brachyotis 5 (0.08) 33 (0.75) 
Eonycteris robusta 0) 2 (0.05) 
Eonycteris spelaea 0 2 (0.05) 
Haplonycteris fischeri 14(0.21) 5(0.11) 
Macroglossus minimus 1(0.15) 35 (0.78) 
Ptenochirus jagori 0 19 (0.43) 
Pteropus leucopterus* 0 2 (0.05) 
Rousettus amplexicaudatus 0 1 (0.02) 
Total fruit bats 20 99 
Total net-nights 66 44 
Fruit bats/net-night 0.30 2.25 
Fruit bat species 3 8 
Standardized total 20 97 
Standardized bats/ 

net-night 0.30 2.20 
Standardized species 

richness 3 7 


* = Species excluded from standardized total to allow 
comparison to data from other islands. 


marily in upland forest (Heaney et al. 1989), 
and rodents and shrews typically increase 
in diversity and abundance with increasing 
elevation (Rickart et al. 1991). It is almost 
certain that sampling of such habitats would 
add species to the current list. 

Netting and trapping success.—We cap- 
tured 119 fruit bats of eight species and sev- 
en insectivorous bats of six species in 110 
net-nights at our forest sites in 1988. These 
samples for fruit bats are large enough for 
comparison with other sites in the Philip- 
pines. Standardized netting success (see 
methods) for fruit bats (Table 4) at the 1988 
disturbed site (Site 6) was over seven times 
that in primary forest (Site 5; 0.3 vs. 2.2 
bats per net-night); this difference is typical 
for disturbed vs. undisturbed sites on Ne- 
gros and Leyte (Heaney et al. 1989). How- 
ever, netting success was less than one-third 
that in comparable vegetation on Negros 
and Leyte. Proportionate composition of the 
fruit bat communities differed significantly 
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at the two sites (G-test, G = 47.2, df= 7, P 
< 0.005), with Haplonycteris fischeri most 
common in primary forest (Site 5) and Cy- 
nopterus brachyotis, Macroglossus mini- 
mus, and Ptenochirus jagori most common 
in disturbed habitat (Site 6). Cynopterus 
brachyotis, Eonycteris spelaea, M. minimus, 
and Rousettus amplexicaudatus typically are 
associated with moderately to heavily dis- 
turbed habitat in the Philippines, whereas 
P. jagori is a primary forest species that is 
most strongly associated with clearings in 
primary forest and lightly disturbed forest 
(Heaney et al. 1989, Heideman & Heaney 
1989). 

We captured 55 small mammals of three 
species in 1010 trap-nights during 1988. 
Trap success in primary forest (Site 5; 45 
Rattus everetti and 1 Rattus rattus in 890 
trap-nights) was 5.2/100 trap-nights, and in 
secondary forest (Site 6; 8 R. everetti and 1 
Rattus exulans in 120 trap-nights) was 7.5/ 
100 trap-nights; this is higher than in com- 
parable habitat on Leyte or Negros by about 
a factor of 2. Species richness was quite low, 
which is typical of low elevation forest in 
the Philippines (Heaney et al. 1989, Rickart 
et al. 1991). 

We captured eight species of insectivo- 
rous bats in caves and rock shelters (Wega- 
derma spasma, Emballonura alecto, Rhin- 
olophus cf. arcuatus, R. inops, R. rufus, 
Hipposideros ater, Miniopterus australis, and 
M. schreibersii) and observed one species of 
fruit bat (probably Rousettus amplexicau- 
datus; see species account). The cave fauna 
is generally similar to that found previously 
in Philippine caves (Taylor 1934, Lawrence 
1939, Sanborn 1952), although no basis for 
quantitative comparison is available. 

Biogeography. —Of the 35 species of 
mammals now recorded from Catanduanes, 
all but one are also known from neighboring 
Luzon. The one exception is Saccolaimus 
saccolaimus, a species that occurs from In- 
dia to the Solomon Islands, and within the 
Philippines is known from Catanduanes, 
Mindanao, Mindoro, and Negros (Heaney 
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etal. 1987). The small number of specimens 
and their scattered occurrence suggest that 
this species is poorly sampled in the Phil- 
ippines and might occur on Luzon. The 
presence of the remaining 34 species on Lu- 
zon is supportive of prediction 1 given 
above. 

Only one species known from Catan- 
duanes, Phloeomys cumingi, 1s restricted to 
Luzon and associated small islands. Ap- 
proximately 18 additional murid rodents 
and one fruit bat are endemic to Luzon but 
are not known from Catanduanes. How- 
ever, Crocidura grayi is restricted to Luzon 
and Mindoro, and preliminary studies by 
Heaney indicate that the mouse Apomys 
microdon may be restricted to Catanduanes 
and southern Luzon. Thus, although most 
of the mammalian fauna of Catanduanes is 
composed of widespread species, several 
species are specifically indicative of its past 
association with southern Luzon. 

With 10 known species of non-volant 
mammals (eight of which are indigenous), 
Catanduanes clearly has a smaller fauna than 
Luzon, which has at least 35 (28 of which 
are indigenous; Heaney 1986). An island the 
size of Catanduanes in the Mindanao island 
group is expected to have about 12 indig- 
enous species. Prediction 2 is thus support- 
ed only to the extent that the fauna is small- 
er than that of Luzon; it is also smaller than 
expected on the basis of islands in the Min- 
danao faunal region. Sampling of upland 
habitats is needed to determine the ade- 
quacy of current data. 

Prediction 3 is supported by our findings: 
the nine species of fruit bats fall within the 
95% confidence limits for other Philippine 
faunas (Heaney 1991). However, this is two 
species fewer than the predicted eleven spe- 
cies, and we suspect that other species (es- 
pecially of Pteropus) remain to be discov- 
ered on Catanduanes. 

Prediction 4 can be tested only partially 
with current data. Nearly all species known 
from Catanduanes are also found in lowland 
habitats on nearby Mt. Isarog on Luzon 
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(Rickart et al. 1991; specimens in USNM), 
and the upland rodents known from Mt. 
Isarog are absent; both observations sup- 
port the prediction. However, some upland 
rodents might be present but currently un- 
sampled, as noted above. 

Comparison with birds. —The avifauna of 
Catanduanes is among the best-known of 
any on small islands in the Philippines 
(Gonzales 1983; Goodman & Gonzales 
1989; Manuel 1937). The birds show bio- 
geographic patterns that are strikingly sim- 
ilar to those of mammals. The avifauna of 
146 species is entirely composed of species 
also found on Luzon, which has about 195 
species (Hauge et al. 1986). With the ex- 
ception of the endemic subspecies Gallico- 
lumba luzonica rubiventris, a ground dove, 
all other reported subspecies on Catan- 
duanes are also found on Luzon. The num- 
ber of resident bird species in lowland forest 
and parang (anthropogenic grassland) on 
Catanduanes is 108, compared to 111 spe- 
cies in comparable habitat on Mt. Isarog, a 
relatively well-known mountain on the ad- 
jacent mainland of Luzon (Goodman and 
Gonzales 1990:33). However, of nine spe- 
cies (Otus longicornis, Napothera rabori, 
Stachyris whiteheadi, Turdus poliocephalus, 
Brachypteryx montana, Ficedula hyper- 
ythra, Ficedula westermanni, Phylloscopus 
trivirgatus, Aethopyga pulcherrima) associ- 
ated with montane and mossy forest on Mt. 
Isarog, none are known from Catanduanes. 

The avifauna thus conforms to the pre- 
dictions presented above for the mammal 
fauna: it is shared entirely with Luzon, spe- 
cies richness is lower than that of Luzon, 
and it is composed of an attenuated portion 
of the fauna associated with lowland habi- 
tats on Luzon, with no obligate upland spe- 
cies. Because no analysis of species/area re- 
lationships has yet been carried out for birds 
in the Philippines, no quantification of this 
variable is possible. Nevertheless, the con- 
cordance of general patterns between these 
vertebrate groups is high. Further, more de- 
tailed comparisons are warranted. 
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Conclusion 


Although still incompletely known, the 
mammal fauna of Catanduanes is clearly 
similar to that of adjacent Luzon, with no 
evidence of endemic species or represen- 
tatives of other regions of the Philippines; 
in these ways it conforms to expectations 
for an island of its location and geological 
history. All predictions based on prior stud- 
ies in the Philippines are supported, but the 
data are generally indicative of a smaller 
fauna than anticipated. Further field inven- 
tories of high elevation habitats are neces- 
sary to fully test predictions regarding the 
species richness and biogeographic origin of 
the fauna. 
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MORPHOMETRIC DIFFERENTIATION AMONG 
WEST AFRICAN POPULATIONS OF THE RODENT 
GENUS DASYMYS (MUROIDEA: MURINAB), 
AND ITS TAXONOMIC IMPLICATIONS 


Michael D. Carleton and Christine Martinez 


Abstract.—Craniodental variation among West African samples of Dasymys 
is reassessed based on the larger museum series now available. Two morpho- 
logical kinds can be discerned in this region and are referable to the locally 
available epithets Dasymys rufulus Miller (1900), described from Mount Coffee, 
Liberia, and Dasymys foxi Thomas (1912), named from Panyam, Nigeria. The 
degree of craniodental differentiation between these two phena matches that 
documented for other congeneric pairs of murid rodent species inhabiting parts 
of West Africa. Dasymys rufulus differs from D. foxi by its overall smaller size, 
especially as observed in its smaller, narrower cranium and less robust molars. 
In West Africa, samples of D. rufulus are broadly distributed from east of the 
Niger River, Nigeria, west to northern Sierra Leone; whereas, the known ex- 
amples of D. foxi are restricted to the Jos Plateau in Nigeria. Dasymys rufulus 
and D. foxi are provisionally accorded specific status until taxonomic studies 
of Dasymys populations from other parts of Africa are undertaken to determine 
their relationships and distributional limits. It is doubtful that either form, but 


especially D. rufulus, is synonymous with D. nudipes or D. incomtus. 


Shaggy-furred or marsh rats of the genus 
Dasymys are broadly if intermittently dis- 
tributed over much of Africa south of the 
Sahara Desert, inhabiting a variety of wet- 
land areas with thick ground cover. Current 
classifications recognize a single species, 
Dasymys incomtus (Sundevall, 1847), 
throughout this broad range (Misonne 1974, 
Honacki et al. 1982, Corbet & Hill 1986). 
The genus has not always been viewed as 
monotypic, for 13 of the 20 species-group 
taxa associated with Dasymys have been 
named as species. As of 1939, Allen listed 
10 species, four of them containing from 
two to four subspecies. 

The current perception of species diver- 
sity in Dasymys originated with Ellerman’s 
(1941) treatment of the genus. Ellerman 
(1941:121) regarded all named forms, ex- 
cept orthos Heller (1911) which he did not 
examine, as races of D. incomtus: “It ap- 


pears very unlikely that there is more than 
one species of this genus.”” His conviction 
in this regard may have been influenced by 
Osgood’s (1936:256) earlier observation that 
‘“‘Both external and cranial characters in this 
genus are elusive and the range of variation 
throughout is comparatively slight,’’ which 
he offered in the description of D. incomtus 
griseifrons. Except for the occasional reten- 
tion of D. nudipes as a species (Roberts 1951, 
Crawford-Cabral 1983), subsequent classi- 
fications and regional catalogues have uni- 
formly acknowledged the one species D. in- 
comtus (for example, Ellerman et al. 1953, 
Hanney 1965, Rosevear 1969, Delany 1975, 
De Graff 1981, Meester et al. 1986, Hap- 
pold 1987). A notable omission in arriving 
at the current species arrangement of shag- 
gy-furred rats has been the presentation of 
data supportive of these taxonomic changes. 
The basis for recognition of a single species 
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has hinged on Ellerman’s surmise that “‘it 
appears very unlikely” that more than one 
exists. 

The present study contributes distribu- 
tional and morphological information that 
bears on the status of Dasymys populations 
inhabiting portions of West Africa, namely 
from Nigeria west to Sierra Leone. Com- 
pared to the number of forms described from 
eastern and southern Africa, the taxonomy 
of shaggy-furred rats is less problematic in 
West Africa, where only two forms have 
been described: Dasymys rufulus Miller 
(1900) from Mount Coffee, Liberia, and 
Dasymys foxi Thomas (1912) from Pan- 
yam, on the Jos Plateau, Nigeria. Clarifi- 
cation of patterns of morphological varia- 
tion on a regional basis, set within the 
context of local taxonomic designations, 
marks a necessary step toward refining the 
- species taxonomy of Dasymys as a whole 
and gaining insight into its historical zoo- 
geography. 

Like other forms of Dasymys, Miller’s ru- 
fulus and Thomas’ foxi were viewed as sub- 
species of D. incomtus by Ellerman (1941), 
an arrangement which has persisted to the 
present day (Rosevear 1969, Misonne 1974, 
Happold 1987). Rosevear (1969:311) even 
questioned the validity of maintaining any 
formal racial division among West African 
populations: “. . . the differences in size be- 
tween this race [that is, rufulus] and foxi are 
really very slight and it is open to some 
doubt whether the distinction can be re- 
tained.”’ Happold (1987:132) formed a sim- 
ilar impression based on his review of Ni- 
gerian samples, noting that, in general, the 
smaller rufulus occurs in southern localities 
and the larger foxi in northern ones, but that 
**,.. the subspecific distinction may not be 
valid.”” These assessments deserve review 
based upon the larger museum series of West 
African Dasymys now available. 


Materials and Methods 


Approximately 300 specimens, consist- 
ing of conventional study skins with asso- 
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ciated skulls, were examined (see Taxonom- 
ic Summary) from the following collections, 
their acronyms listed in parentheses: Amer- 
ican Museum of Natural History, New York 
City (AMNH); Museum of Comparative 
Zoology, Harvard University, Cambridge 
(MCZ); and the U.S. National Museum of 
Natural History, Smithsonian Institution, 
Washington, D.C. (USNM). 

Preparation of the distribution map was 
based on locality information and geo- 
graphical coordinates basically as given by 
collectors on specimen tags. We also con- 
sulted the gazetteers provided by Davis & 
Misonne (1964), Rosevear (1965) and Hap- 
pold (1987), to verify the plotting of these 
sites and to obtain geographical coordinates 
not listed by collectors. 

Several dimensions of the skin and skull 
were recorded in millimeters (mm) to char- 
acterize the morphology of the samples. To- 
tal length, tail length (TL), and hindfoot 
length (HFL) were extracted to the nearest 
whole mm from the skin tag, as was field 
weight to the nearest whole gram (gm). 
Length of the head and body (HBL) was 
obtained by subtracting the tail from total 
length. Fourteen cranial and two dental 
measurements were taken to the nearest 0.01 
mm by means of hand-held digital calipers 
accurate to 0.02 mm. These measurements, 
and their abbreviations as used herein, in- 
clude: occipitonasal length (ONL); greatest 
zygomatic breadth (ZB); breadth of the 
braincase (BBC); least interorbital breadth 
(IOB); length of the rostrum (LR); breadth 
of the rostrum (BR); postpalatal length 
(PPL); length of the bony palate (LBP); 
length of the incisive foramen (LIF); length 
of the diastema (LD); breadth of the bony 
palate across the upper first molars (BM 1s); 
breadth of the zygomatic plate (BZP); length 
of the auditory bullae (LAB); breadth across 
the exoccipital condyles (BEC); crown length 
of the maxillary toothrow (LM1-3); and 
width of the upper first molar (WM1). The 
limits of most of these dimensions on the 
murine skull are defined and illustrated by 
Musser (1979). 
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Recording of measurements was limited 
to animals judged to be adult based on the 
possession of fully erupted third molars and 
adult pelage. ““Adult’’ animals were further 
segregated into crude age classes based on 
upper molar wear as follows. 

Young adult.—Tricusp arrangement of 
first and second chevrons of M1-—2 well de- 
fined, the enamel borders of the medial (t1 
and t3) and lateral (t3 and t6) cusps deeply 
constricted and contiguous or virtually so; 
dentinal lakes of chevrons thus narrow and 
discontinuous transversely or nearly so; M3 
erupted and slightly worn; tls on M2-3 
wholly isolated from enamel borders of sec- 
ond chevron; transverse enamel valleys be- 
tween chevrons deep and extend across the 
width of the molar. 

Full adult. —Enamel indentations of the 
medial and lateral cusps on chevrons of M1-— 
2 not in contact, their dentin basins broader 
and continuous across the width of the tooth; 
enamel, less often the dentin, of tls on M2- 
3 connected to that of the second chevron 
(anterior border of t5). 

Old adult.— Occlusal wear heavy such that 
the dentin of chevrons, particularly the mid- 
dle one and t8, cross-connected at their 
medial and lateral edges; enamel valleys 
separating chevrons appear as islands sur- 
rounded by dentinal basins. 

Although the above data were recorded 
for all specimens examined, the multivar- 
iate analyses were applied to the larger pop- 
ulation samples with the highest incidence 
of intact crania. These are: 

OTU G3.—Ghana, Pulima, n = 37. 

OTU I1.—Ivory Coast, Kong, n = 10. 

OTU I12.—Ivory Coast, Sienso, n = 15. 

OTU L1.—Liberia, Mount Coffee, n = 5 
(type series of rufulus). 

OTU N4.—Nigeria, Dada, n = 24. 

OTU N10.—Nigeria, Jos Plateau, Pan- 
yam Fish Farm, n = 43 (near type locality 
of foxi). 

OTU T3.—Togo, Padori, n = 11. 

Standard descriptive statistics (mean, 
range, standard deviation) were derived for 
the OTUs (see Appendix 1). One-way anal- 
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yses of variances were applied to the three 
largest OTUs (G3, N4, and N10) to assess 
the effect of gender on the variation of the 
16 craniodental variables. Principal com- 
ponents were extracted from a variance-co- 
variance matrix and computed using the 
craniodental variables after transformation 
to their natural logarithms. Loadings are ex- 
pressed as Pearson product-moment cor- 
relation coefficients of the principal com- 
ponents with the original cranial variables. 
All analytic procedures were carried out us- 
ing Systat (Version 4.1, 1989), a series of 
statistical routines programmed for micro- 
computers. 


Morphometric Results 


Sexual dimorphism in cranial size is un- 
appreciable within populations of Dasymys, 
a finding in agreement with biometric stud- 
ies of other African murines (for example, 
Van der Straeten & Verheyen 1981, 1982; 
Carleton & Robbins 1985). Among the three 
largest population samples analyzed, only 
six cranial dimensions vary significantly with 
regard to gender (Table 1), with males larger 
in each instance, and each significant vari- 
able is unique to a particular sample. We 
attribute the sporadic occurrence of signif- 
icant findings across the three samples to a 
combination of Type I sampling errors and 
unequal age representation among the sexes 
of each sample. For example, within the 
Panyam sample (N10), males are dispro- 
portionately represented in the adult (12 to 
9) and old adult (2 to O) age groups. As 
discussed below, age can contribute sub- 
stantial intrapopulation variation. In view 
of the negligible or inconsistent effects, par- 
ticularly with regard to the magnitude of 
interlocality differentiation, both sexes were 
included in the multivariate analyses. 

With the large series available from near 
the type locality of D. foxi, populations in 
Nigeria have provided critical insight to 
the morphological differentiation among 
West African Dasymys. Thomas (1912) di- 
agnosed D. foxi on the basis of its larger 
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Table 1.—f values from one-way anovas (effect = 
sex) of three population samples of West African Das- 


ymys. 


Cranial Ghana: Pulima Nigeria: Dada Nigeria: Panyam 
variables (14 6, 23 9) (8 8, 15 2) (22 6, 16 9) 
ONL 0.31 LAY) 3.96 
ZB 0.01 2.11 2.65 
BBC 0.43 6.17* 1.54 
IOB 5.70* 0.11 0.63 
LR 0.52 0.06 3.70 
BR 0.48 0.29 5.46* 
PPL 0.54 0.49 2.47 
LBP 0.10 0.62 6.83* 
LIF 0.61 0.01 0.83 
LD 0.70 0.63 3.17 
LM1-3 1.69 2.06 0.01 
WMI1 0.13 0.84 0.06 
BMIs 0.01 0.51 0.02 
BZP 0.11 1.41 0.16 
LAB 0.22 13.68** 0.42 
BEC 0.61 2.83 11.62** 


* = P < 0.05; ** = P < 0.01. 
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r = 0.57, P<.01 
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size, especially as observed in the length and 
breadth of the molar rows. Such differences 
were borne out in principal component 
analyses of the two largest Nigerian sam- 
ples, Dada and Panyam Fish Farm, whose 
scores overlapped little in multivariate space 
(Fig. 1). The uniformly positive and high 
correlations of most craniodental variables 
with the first principal component suggest 
a general size factor (Table 2) and empha- 
size the overall larger size of the Panyam 
specimens. The dispersion of individuals 
along the second principal component re- 
flects certain breadth measurements (BEC, 
IOB) and size of the molars (LM 1-3, WM1), 
which again reflect the broader cranium and 
more robust molars recorded for the spec- 
imens from the vicinity of Panyam. 

Some age-related size variation undoubt- 
edly contributes to the elliptical spread ob- 
served for each population sample in the 
bivariate plot of the first two principal com- 


Panyam Y=0.59x —0.09 
a r =0.82, P< .001 


0.0 0.1 0.2 0.3 0.4 


PC | 


Projection of individual specimen scores on the first two principal components for the two largest 


samples of Nigerian Dasymys, Dada (n = 23) and vicinity of Panyam (n = 38). Ellipses correspond to 95% 
confidence envelopes for scores of individuals within each sample. See Table 2. 
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Fig. 2. Box plots of first principal component scores (see Fig. 1) of Dada and Panyam samples arranged by 
three adult age classes. Mean (vertical line), one standard error of the mean (closed rectangle), one standard 
deviation (open rectangle), and the range (horizonal line) are indicated. 


ponents (Fig. 1). The range of factor scores 
viewed by age class suggests such an influ- 
ence, especially for the first principal com- 
ponent (Fig. 2). Still, a marked separation 
between the Dada and Panyam samples is 
apparent for a given age class. The absence 
of specimens classified as young adults in 
the Dada sample probably accounts for its 
wider confidence ellipse as well as the mar- 
ginally significant difference (P = 0.052) in 
the slopes of their regression equations. 
Rotation (varimax procedure) of the prin- 
cipal components underscored the same 
disparity in cranial breadth (ZB, BBC, IOB, 
BEC) and molar size (LM1-3, WM1) be- 
tween the Dada and Panyam samples, as 
well as in the LAB (Table 2). One-way anal- 
yses of variance, using locality as the cate- 
gory of effect, generally corroborated the 
higher variability of these dimensions, with 
WM 1, BEC, and LM 1-3 exhibiting the larg- 
est f values, respectively (Table 2). AI- 
though the principal component and anova 


results are here reported only for the Dada 
and Panyam samples, all Nigerian speci- 
mens with intact skulls were subjected to 
the same analyses and revealed the same 
pattern of dual clouds of points. Specimens 
from the Jos Plateau (Panyam Fish Farm, 
2 mi N Panyam, and Ugar Jabar), which 
represent Thomas’ (1912) D. foxi, formed 
one of those constellations, whereas the oth- 
er corresponded to specimens from all other 
localities in Nigeria (see Specimens Exam- 
ined). 

The distinctiveness of the animals from 
the vicinity of Panyam is still apparent in 
principal component analyses including 
samples from four other West African coun- 
tries (Fig. 3). Again, overall larger size—in 
particular as expressed by the IOB, BEC, 
LAB, LM1-3, and WM1—contributed to 
the separation of this Nigerian sample from 
other West African Dasymys (Table 3). 
Confidence ellipses for the centroids of the 
latter populations, including the Dada sam- 
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Table 2.—Results of principal component analyses and one-way anovas (effect = locality) for Dada (n = 23) 
and Panyam (n = 38) samples of Dasymys (see text and Fig. 2). 


Unrotated Rotated 
Cranial variables PCI PC Il PCI PC II f (ocality)! 
ONL 0.92 0.29 0.88 0.34 37.0 
ZB 0.90 0.04 0.68 0.52 54.8 
BBC 0.79 —0.21 0.45 0.65 59.8 
IOB 0.52 —0.53 0.02 0.73 37.5 
LR 0.79 0.44 0.84 0.14 15.8 
BR 0.74 0.29 0.81 0.24 9.9 
PPL 0.88 0.29 0.86 0.32 29.3 
LBP 0.59 0.11 0.40 0.27 12.2 
LIF 0.71 0.29 0.76 0.22 14.9 
LD 0.81 0.47 0.89 0.13 12.6 
LM1-3 0.76 —0.46 0.25 0.83 119.7 
WM1 0.75 —0.61 0.15 0.94 273.7 
BMIs 0.84 0.04 0.51 0.47 Died 
BZP 0.77 0.25 0.41 0.24 20.2 
LAB 0.79 —0.27 0.47 0.71 76.0 
BEC 0.77 —0.43 0.35 0.82 194.5 
Eigenvalue 0.027 0.006 0.016 0.014 
% Variance 60.4 14.0 34.1 31.2 


! All f values significant at P < 0.01. 


PC Il 


-0.3 -0.2 -0.1 0.0 0.1 0.2 0.3 
PC | 


Fig. 3. Projection of group centroids on the first two principal components for six largest samples of West 
African Dasymys (see Table 3; sample codes and sizes are given in Materials and Methods). Ellipses correspond 
to 95% confidence limits of a group’s centroid. Enclosed star represents the holotype of Dasymys rufulus Miller 
(1900). 
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ple, were broadly congruent and circum- 
scribed the data point that represents the 
type specimen (USNM 83844) of Miller’s 
(1900) D. rufulus. Although we did not per- 
sonally examine the type material of D. foxi, 
the cranial measurements of the holotype 
(BMNH 12.4.3.15 from Panyam) supplied 
by Dr. Erik Van der Straeten clearly depict 
a robust skull that fits with the USNM series 
from the Jos Plateau. 


Discussion 


Several of the common names applied to 
Dasymys—namely, “marsh,” ““swamp,”’ or 
“‘water’’ rats—underscore the regular asso- 
ciation of these rodents with various kinds 
of wetland environments. Typical habitat 
references include stream and river banks, 
marshy areas with reed beds, swampy edges 
along rivers, lush grass covering moist 
ground, matted semi-aquatic grasses and 
sedges, wetter parts of floodplains, and high- 
land bogs (Rosevear 1969, Smithers 1971, 
Sheppe 1972, Kingdon 1974). In addition 
to preferring generally wet conditions, the 
presence of dense ground cover appears crit- 
ical to their ecological occurrence in afford- 
ing protected runways and nesting sites. 
Their diet is thought to consist principally 
of green vegetable matter, yet some insects 
remains have been identified in stomach 
contents (Hanney 1965, Smithers 1971, Coe 
1975). Shaggy-furred rats appear to be 
mostly terrestrial, although semi-aquatic 
habits have been noted, and their activity 
has been described as principally nocturnal 
but to a limited extent diurnal (Thomas 
1912, Roberts 1951, Smithers 1971, De 
Graaff 1981). 

Knowledge of the life history and ecology 
of Dasymys, however, remains sketchy and 
stems largely from trapping experiences re- 
lated in faunal accounts and from collectors’ 
notations on specimen tags. Thorough field 
studies on the biology of this genus have yet 
to be conducted, a situation which leaves 
unanswered whether some of the apparent 
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Table 3.—Results of principal component analysis 
using six largest OTUs of Dasymys (n = 130) (see text 
and Fig. 3). 


Cranial variables PCI PC II PC Ill 
ONL 0.96 —0.18 0.09 
ZB 0.89 0.03 0.05 
BBC 0.76 0.19 0.16 
IOB 0.30 0.58 0.16 
LR 0.87 —0.33 0.08 
BR 0.81 —0.24 0.13 
PPL 0.92 —0.09 0.05 
LBP 0.68 —0.14 —0.17 
LIF 0.80 —0.15 0.22 
LD 0.91 —0.27 0.07 
LM1-3 0.61 0.60 0.17 
WM1 0.51 0.74 0.16 
BMIs 0.87 0.05 —0.01 
BZP 0.78 0.16 —0.59 
LAB 0.71 0.41 0.12 
BEC 0.68 0.37 0.16 
Eigenvalue 0.033 0.005 0.003 
% Variance 63.5 10.4 5.9 


variation in habitat and habit reflects pop- 
ulational or specific differences. 

In West Africa, the pattern of morpho- 
logical variation supports the existence of 
two separate species, to which the closest 
regional epithets Dasymys rufulus Miller 
(1900) and Dasymys foxi Thomas (1912) 
apply. The marked discrimination between 
these two sets of populations clearly dis- 
putes the notions that the traits of rufulus 
and foxi are insufficiently marked for even 
subspecific recognition or that they inter- 
grade imperceptibly in size along a north- 
south cline (Rosevear 1969, Happold 1987). 
Instead, the craniodental differentiation ob- 
served between populations of each resem- 
bles that demonstrated for other pairs of 
congeneric species inhabiting portions of 
West Africa—for example those of Hybo- 
mys, Lemniscomys, Malacomys, and Prao- 
mys (Van der Straeten & Verheyen 1978, 
1979, 1981, 1982; Carleton & Robbins 
1985). 

How these two species in West Africa re- 
late to forms of Dasymys described from 
central, eastern, and southern Africa will 
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Fig. 4. Views of the cranium and mandible of an adult male Dasymys foxi (USNM 403644) from the vicinity 


of Panyam, Nigeria. Approximately x 1.75. 


require careful revisionary attention to the 
entire genus, which is beyond the scope of 
our paper. The primary descriptive litera- 
ture on Dasymys lends few clues. 

Miller (1900) contrasted his new species 
Dasymys rufulus to D. bentleyae and D. in- 
comtus, but had at hand for examination 
only a single specimen of the latter (prob- 
ably USNM 101884 from Port Natal, South 


Africa). His enumeration of the differences 
between D. rufulus and D. incomtus is apt 
and emphasized the generally smaller size 
and more rufous pelage of the former rel- 
ative to the larger skull, robust molars, and 
dark-toned pelage of the latter. These mor- 
phological contrasts are apparent in more 
recently collected examples of D. incomtus 
available to us from South Africa and Zim- 
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Fig. 5. Views of the cranium and mandible of an adult male Dasymys rufulus (USNM 83901) from Mount 


Coffee, Liberia. Approximately 1.75. 


babwe. The eastern distributional limits of 
rufulus are uncertain; examples that we have 
seen from Cameroon (AMNH specimens 
from Tongo and Ndokayo) are referable to 
rufulus. 

In his description of Dasymys foxi, 
Thomas (1912) had available for exami- 
nation examples of D. rufulus, as well as 
specimens of Dasymys from other regions 
of Africa contained in the British Museum 
(Natural History). With only passing men- 
tion, he dismissed Miller’s (1900) D. rufulus 


as a close relative of D. foxi, based princi- 
pally on the former’s smaller molar rows, 
and instead focussed his comparisons to D. 
medius from central Africa. 

Our principal component analyses cor- 
roborate Thomas’ (1912) emphasis of molar 
size as a cardinal trait for distinguishing D. 
foxi from D. rufulus. The distinction rests 
not only with the greater length of the tooth- 
rows in D. foxi but also with their greater 
width (Tables 2, 3; Appendix 1). Breadth 
measurements across the zygoma and 
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braincase contribute substantially to the ro- 
bust appearance of the skull of D. foxi ver- 
sus that of D. rufulus (Figs. 4, 5), in general 
relatively more so than length variables (Ta- 
ble 2), although specimens of D. foxi do 
average larger in most cranial dimensions 
(Appendix 1). Field weights and external 
measurements of the skin similarly reflect 
the larger size of D. foxi, but overlap in 
ranges is appreciable (Appendix 1). Exam- 
ples of D. foxi and D. rufulus are practically 
inseparable on the basis of pelage colora- 
tion: both exhibit a grayish to reddish brown 
dorsum and a light to dark gray venter with 
varying concentrations of a creamy-buff 
wash. Red tones seem more predominant 
in the dorsum of D. rufulus and gray in D. 
foxi, but this impression is undermined by 
the range of chromatic variation observed 
within series of each form. 

We have not yet examined series of D. 
medius to form an opinion on its degree of 
similarity of D. foxi. In external and cranial 
size, however, specimens of D. foxi closely 
resemble those of D. incomtus, as known to 
us from several localities in South Africa 
and Zimbabwe. The agreement is particu- 
larly strong in their possession of heavily 
constructed, long toothrows. Like D. rufulus 
the pelage color of D. foxi contrasts with the 
darker, grayish-black upper parts typical of 
D. incomtus. Moreover, the texture of its 
fur seems finer relative to both D. foxi and 
D. rufulus. The taxonomic significance of 
these pelage differences must await rigorous 
evaluation of variation using large series of 
D. incomtus and determination of its rela- 
tionship with forms described from eastern 
and central Africa. 

Miller (1900) erred in reporting five plan- 
tar pads as characteristic of D. rufulus. A 
sixth pad, the hypothenar, is present and, 
although small, is clearly discernable on the 
dried hind feet of most specimens com- 
prising his type series. A total of six plantar 
pads also appears characterisitic of D. foxi 
and of most other Dasymys from central, 
eastern, and southern Africa, which repre- 
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sent a variety of taxa including incomtus 
proper. Only examples of D. nudipes seem 
to typically lack a sixth pad (Hill & Carter 
1941, Crawford-Cabral 1983), but we have 
examined too few specimens of this taxon 
to judge the constancy of the trait. In other 
features as well— more brightly colored dor- 
sal and ventral pelage, large size (hind foot 
length typically 38 to 42 mm), and the usual 
presence of a tiny t3 on the upper second 
molar—nudipes represents a well-marked 
form that probably warrants specific status 
(also see Crawford-Cabral 1983 and Craw- 
ford-Cabral & Pacheco 1989). 

Available data on chromosomal varia- 
tion in the genus Dasymys is limited to stan- 
dard karyotypic preparations. Matthey 
(1958) reported a diploid number of 38, with 
four pairs of biarmed autosomes, for a sam- 
ple (number of individuals unknown) of 
Dasymys from Ivory Coast. Later, Tranier 
& Gautun (1979) obtained a similar figure 
for Ivory Coast Dasymys, 2N = 36 with six 
pairs of metacentrics and submetacentrics 
based on two males. Both records are pre- 
sumably referable to D. rufulus, but the vari- 
ation implied by these studies should be 
reconfirmed using larger samples of fresh 
material. The one karyotypic example from 
eastern Africa, a single male from Burundi, 
exhibited a 2N = 40, with six pairs of 
biarmed autosomes (Maddalena et al. 1989). 
The authors provisionally identified their 
specimen as D. incomtus but stressed the 
lack of chromosomal data based on true in- 
comtus from South Africa. Although these 
studies suggest the potential value of karyo- 
typic information in Dasymys systematics, 
the evidence is, as yet, too fragmentary to 
offer insight on species boundaries. 

Unlike some other rodent species, sam- 
ples of Dasymys from West Africa are not 
restricted to a particular faunal region or 
biome. Instead their geographic distribu- 
tion spans several major biotic realms, in- 
cluding (per Delany & Happold 1979) low- 
land rain forest, Guinea savanna, and Sudan 
savanna (Fig. 6). Moist living conditions 
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6. Distribution map of West African Dasymys illustrating collecting localities reported herein (see 


Taxonomic Summary). 


combined with dense ground cover, such as 
afforded by palustrine and riverine micro- 
habitats within these vegetational zones, ap- 
pear to be the critical factors that corre- 
spond to the presence of Dasymys, more so 
than the prevailing climatic, edaphic, and 
floristic features that typify these biomes. 
The inherently patchy nature of such wet- 
land environments may account for the in- 
terrupted distribution among Dasymys 
populations. Moreover, the potential for 
geographic isolation and genetic differenti- 
ation within this ecological setting stands at 
odds with the notion of a single, pandemic 
species of shaggy-furred rat occurring 
throughout much of subSaharan Africa as 
portrayed in current classifications (Mi- 
sonne 1974, Honacki et al. 1982, Corbet & 
Hill 1986). 

The West African distribution of the two 
kinds of Dasymys identified herein, how- 
ever, does correspond to one prominent 
ecogeographic feature. The few localities 
known for D. foxi are limited to the Jos 


Plateau, a highland mass in eastcentral Ni- 
geria; whereas, populations of D. rufulus are 
widely documented across the entire region, 
from just east of the Niger River, Nigeria, 
west to northern Sierra Leone (Fig. 6). Iso- 
lated within northern Guinea savanna, the 
central plateau itself rises to 1000 meters, 
with isolated peaks reaching 1500 to 2000 
m, and supports a predominantly grassland 
vegetation with extensive rocky outcrops 
and few trees. The Jos Plateau experiences 
a wetter and cooler climate compared to 
that of the surrounding Guinea savanna and 
harbors relictual stands of rain forest along 
its southern slope (Happold 1985). We have 
not detected any instance of sympatry, but 
the two forms occur in close proximity in 
the vicinity of the Mada River, along the 
western edge of the plateau. Distributional 
transects in this region, as well as the south- 
ern slopes, would be highly informative. 
Within Nigeria, Happold (1985, 1987) 
listed six species of mammals as restricted 
to this highland area—three rodents (7a- 
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terillus nigeriae, Dendromus melanotis, and 
Cryptomys ochraceocinereus), two bats 
(Rhinolophus alticolus and Miniopterus in- 
flatus), and one artiodactyl (Oreotragus 
oreotragus). In view of this modest level of 
endemism and its distinctive bioclimatic 
features, Happold recognized the Jos Pla- 
teau as one of eight major faunal regions 
within the country. He further suggested that 
the Plateau and the Cameroon highlands, 
located 500 km to the east, share certain 
faunal similarites (without elaborating these 
in detail). Dasymys foxi may qualify as an- 
other mammalian species whose distribu- 
tion in West Africa is localized to the Jos 
Plateau and whose nearest relatives occur 
far outside the region to the east. Such a 
viewpoint accords with Thomas’ (1912) 
original comparisons of foxi and medius, a 
form described from Mount Ruwenzori in 
the Rift Valley system. Nevertheless, as cau- 
tioned by Happold (1985), the establish- 
ment of past biotic links between the Jos 
Plateau and other regions of Africa must 
await better documentation of the Plateau’s 
mammalian fauna. Of equal importance are 
the basic needs for alpha-level revisionary 
studies of the mammals occurring there and 
for persuasive arguments of interspecific re- 
lationships. 

In summary, populations of Dasymys in- 
habiting other parts of Africa also exhibit 
substantial morphological variation, much 
of it grossly apparent as large-bodied ani- 
mals with robust skulls and molars versus 
those with smaller proportions. Thus, 
whether rufulus or foxi, or perhaps both 
names, will prove to be junior synonyms of 
species described from other regions is un- 
certain at this stage of our taxonomic un- 
derstanding of the genus. Although inspec- 
tion of additional museum material 
indicates the occurrence of large and small 
forms in other geographic areas, we doubt 
that only two species, separated princi- 
pally on size, exist over the vast subSaharan 
region. As noted above, D. nudipes is ap- 
preciably differentiated from both rufulus 
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and foxi, as well as from D. incomtus. The 
greater taxonomic complexity of the genus 
is further suggested by the preliminary study 
of Crawford-Cabral and Pacheco (1989), 
who detected four distinctive forms (nu- 
dipes, incomtus, bentleyae, and fuscus) in 
southern Africa but formally recognized only 
D. nudipes as a separate species. 

There is little evidence to indicate that 
rufulus will be found to intergrade with pop- 
ulations of D. incomtus. The possibility that 
foxi and D. incomtus are conspecific seems 
more plausible, but such a hypothesis needs 
to be carefully evaluated before accepting 
this nomenclatural action. Critical insight 
to the geographic limits and relationships 
of the two West African taxa will require 
taxonomic studies of other populations of 
Dasymys, particularly those in central and 
eastern Africa where some ten forms have 
been described, all of them now regarded as 
subspecies of D. incomtus (Ellerman 1941, 
Misonne 1974). Until such results are forth- 
coming, we here list the specimens exam- 
ined under the appropriate specific desig- 
nations available for populations within the 
West African region. 


Taxonomic Summary 
Dasymys rufulus Miller 


Dasymys rufulus Miller, 1900:639 (type lo- 
cality, Liberia, Mount Coffee; holotype, 
USNM 83844).—Allen, 1939:383. 

Dasymys incomtus rufulus, Ellerman, 1941: 
123.—Rosevear, 1965:311.—Misonne, 
1974:19.—Happold, 1987:132. 


Specimens examined.—DAHOMEY: 
Diho, Central Region, 08°05'N, 02°31’E, 1 
(USNM); Kétou, Eastern Region, 07°21’N, 
02°37’E, 2 (USNM); Nikki, Borgou Region, 
09°56’N, 03°13’E, 3 (USNM); Zizonkamé, 
Central Region, 07°55'’N, 02°01’E, 2 
(USNM). GHANA: Efeipo Krom, Western 
Region, 04°57'N, 01°52’W, 1 (USNM); Piri- 
si, Upper Region, 10°07’N, 02°27'W, 5 
(USNM); Pulima, Upper Region, 10°51’N, 
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02°03'W, 50 (USNM). IVORY COAST: 20 
km NW Dabou, 05°25’N, 04°33'’W, 2 
(AMNH); Kong, Upper Region, 09°09'N, 
04°37'W, 10 (USNM); Sienso, 09°25’N, 
07°31'W, 26 (USNM). LIBERIA: Du River, 
Firestone Camp No. 3, 1 (MCZ); Du River, 
Harbel, 1 (MCZ); Duside, 37 (AMNH); 
Mount Coffee, 06°30’N, 10°35'W, 6 (USNM, 
holotype and type series). NIGERIA: Ago- 
leri, 1.5 mi E, 06°22'N, 06°52’E, 1 (USNM); 
Ashaka, 05°38’'N, 06°24’E, 1 (USNM); 
Dada, Northern Region, 11°34’'N, 04°29’E, 
37 (USNM); Ibadan, University of Ife, 
07°23'N, 03°54’E, 6 (USNM); Iella, 2 mi E 
Bahindi, Northern Region, 2 (USNM); 
Mada River, 3 mi E Gudi, Northern Re- 
gion, 08°54’N, 08°17’'E, 2 (USNM); Sokoto, 
12 mi N, 1 (USNM); Tangaza, Northern 
Region, 1 (USNM); Tsanchaga, 8 mi E Bida, 
Northern Region, 2 (USNM); University of 
Lagos, Federal District, 7 (USNM); Zaria, 
15 mi NW, 1 (USNM). SIERRA LEONE: 
Sainya, 5.2 mi (by road) W Outamba-Kili- 
mi National Park, Northern Province, 
09°48’N, 12°27'W, 1 (USNM); Yengema, 
07°49'N, 12°27'W, 2 (USNM). TOGO: Da- 
pongo, 10°52’N, 00°13’E, 1 (USNM); Ezimé, 
07°29'N, 00°56’E, 1 (USNM); Padori, 
10°13'N, 00°25’E, 11 (USNM); Pagola, 
08°11'N, 00°58’E, 4 (USNM); Pewa, 
09°17'N, 01°14’E, 1 (USNM). TOTAL = 
D2TE 


Dasymys foxi Thomas 


Dasymys foxi Thomas, 1912:685 (type lo- 
cality, Nigeria, Panyam, 4000 ft; holo- 
type, BMNH 12.4.3.15).—Allen, 1939: 
382. 

Dasymys incomtus foxi, Ellerman, 1941: 
122.—Rosevear, 1965:312.—Misonne, 
1974:19.—Happold, 1987:132. 


Specimens examined.—NIGERIA: 2 mi 
N Panyam, 09°27'N, 09°09’E, 3 (USNM); 
Panyam Fish Farm, Jos Plateau, 09°27'N, 
09°12'E, 52 (USNM); Ugar Jabar, 2 mi N 
Jemaa, Jos Plateau, Northern Region, 
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09°31'N, 08°23’E, 4 (USNM). TOTAL = 
So} 
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Appendix 1.—Cranial and external dimensions (in mm) of selected samples of Dasymys. 


Species and OTU n Mean Range SD 
Occipitonasal Length 
D. rufulus 
Ghana (G3) 37 32.9 30.4-36.7 1.41 
Ivory Coast (12) 13 33.7 31.3-37.7 1.87 
Liberia (L1) 5 34.8 32.9-35.8 1.13 
Nigeria (N4) 24 34.2 32.5-36.2 1.08 
D. foxi 
Nigeria (N10) 43 36.3 33.1-39.3 1.37 
Zygomatic Breadth 
D. rufulus 
Ghana (G3) 37 17.9 16.7-19.1 0.67 
Ivory Coast (12) 15 17.5 16.3-17.5 0.77 
Liberia (L1) 5 17.4 17.0-17.9 0.34 
Nigeria (N4) 24 18.2 17.2-19.1 0.51 
D. foxi 
Nigeria (N10) 43 19.2 18.1-20.1 0.53 
Breadth of Braincase 
D. rufulus 
Ghana (G3) 37 13.4 12.9-14.3 0.31 
Ivory Coast (12) 15 13.4 12.8-14.4 0.44 
Liberia (L1) 5 13.6 13.3-13.9 0.26 
Nigeria (N4) 24 13.4 12.7-14.0 0.63 
D. foxi 
Nigeria (N10) 43 14.1 13.6-15.0 0.34 
Breadth across Exoccipital Condyles 
D. rufulus 
Ghana (G3) 37 7.33 6.7-7.7 0.22 
Ivory Coast (12) 15 7.52 7.2-8.0 0.21 
Liberia (L1) 5 7.53 7.3-7.8 0.18 
Nigeria (N4) 23 7.26 6.9-7.7 0.19 
D. foxi 
Nigeria (N10) 41 7.94 7.6-8.3 0.19 
Interorbital Breadth 
D. rufulus 
Ghana (G3) 37 4.40 4.0-4.8 0.16 
Ivory Coast (12) 15 4.33 4.1-4.7 0.13 
Liberia (L1) 5 4.39 4.0-4.6 0.22 
Nigeria (N4) 24 4.25 3.8-4.6 0.19 
D. foxi 
Nigeria (N10) 43 4.51 4.2-4.9 0.15 
Length of Rostrum 
D. rufulus 
Ghana (G3) 36 9.93 8.7-11.4 0.58 
Ivory Coast (12) 13 10.42 9.6-12.3 OMS 
Liberia (L1) 5 11.04 10.5-11.3 0.31 
Nigeria (N4) 24 10.61 9.8-11.3 0.38 
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Appendix 1.—Continued. 


Species and OTU n Mean Range SD 
D. foxi 
Nigeria (N10) 42 11.13 10.0-12.5 0.53 
Postpalatal Length 
D. rufulus 
Ghana (G3) 37 12.03 10.9-14.2 0.72 
Ivory Coast (12) 14 11.90 10.8-13.5 0.82 
Liberia (L1) 5 12.13 11.5-12.9 0.52 
Nigeria (N4) 24 12.10 11.3-13.4 0.55 
D. foxi 
Nigeria (N10) 41 13.08 11.3-14.9 0.73 
Length of Bony Palate 
D. rufulus 
Ghana (G3) 37 6.72 5.7-7.3 0.33 
Ivory Coast (12) 14 6.77 6.0-7.6 0.42 
Liberia (L1) 5 7.07 6.5-7.7 0.54 
Nigeria (N4) 24 6.98 6.4-7.5 0.29 
D. foxi 
Nigeria (N10) 42 U2D 6.7-7.9 0.31 
Length of Diastemal Palate 
D. rufulus 
Ghana (G3) 37 9.96 8.9-11.7 0.58 
Ivory Coast (12) 15 9.77 8.9-11.2 0.69 
Liberia (L1) 5 10.27 9.4-10.8 0.52 
Nigeria (N4) 24 10.81 10.0-11.7 0.43 
D. foxi 
Nigeria (N10) 43 11.32 10.1-12.5 0.56 
Length of Incisive Foramina 
D. rufulus 
Ghana (G3) 37 7.48 6.6-8.4 0.44 
Ivory Coast (12) 15 7.45 6.6-8.4 0.56 
Liberia (L1) 5 7.54 7.2-8.0 0.29 
Nigeria (N4) 24 7.75 7.2-8.5 0.32 
D. foxi 
Nigeria (N10) 43 8.14 7.5-9.2 0.40 
Length of Auditory Bulla 
D. rufulus 
Ghana (G3) 37 5.33 5.1-5.5 0.17 
Ivory Coast (12) 15 5.21 4.9-5.5 0.19 
Liberia (L1) 5 5.17 4.8-5.4 0.21 
Nigeria (N4) 24 5.23 4.7-5.8 0.27 
D. foxi 


Nigeria (N10) 42 5.75 5.2-6.1 0.20 
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Appendix 1.—Continued. 


Species and OTU n Mean Range SD 
Length of Maxillary Toothrow 
D. rufulus 
Ghana (G3) 37 6.91 6.4-7.4 0.20 
Ivory Coast (12) 15 6.69 6.5-6.9 0.13 
Liberia (L1) 5 6.76 6.6-7.0 0.14 
Nigeria (N4) 24 6.61 6.2-7.1 0.23 
D. foxi 
Nigeria (N10) 43 7.32 6.8-7.7 0.21 
Width of M1 
D. rufulus 
Ghana (G3) 37 2.33 2.1-2.5 0.08 
Ivory Coast (12) 15 2.30 2.1-2.4 0.07 
Liberia (L1) 5 2.28 2.2-2.3 0.02 
Nigeria (N4) 24 2.21 2.0-2.3 0.06 
D. foxi 
Nigeria (N10) 43 2.52 2.3-2.7 0.08 
Total Length 
D. rufulus 
Ghana (G3) 49 260 222-313 18.8 
Ivory Coast (12) 25 281 239-324 26.5 
Nigeria (N4) 34 280 254-322 WAST 
D. foxi 
Nigeria (N10) 47 294 257-328 18.7 
Tail Length 
D. rufulus 
Ghana (G3) 49 122 102-146 9.6 
Ivory Coast (12) 26 138 108-158 12.7 
Nigeria (N4) 34 131 114-161 10.0 
D. foxi 
Nigeria (N10) 46 136 121-155 8.7 
Hindfoot Length 
D. rufulus 
Ghana (G3) 50 32.2 30-35 1.2 
Ivory Coast (12) 26 32.8 30-36 1.4 
Nigeria (N4) 36 31.8 27-36 Dp) 
D. foxi 
Nigeria (N10) 49 33.6 31-37 1.3 
Weight 
D. rufulus 
Ghana (G3) 50 76 45-125 16.0 
Ivory Coast (12) 26 77 44-116 19.6 
Nigeria (N4) 36 82 61-116 14.9 
D. foxi 
Nigeria (N10) 49 118 73-174 23.9 
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A NEW SPECIES OF FROG OF THE 
ELEUTHERODACTYLUS LACRIMOSUS ASSEMBLY 
FROM AMAZONIA, SOUTH AMERICA 
(AMPHIBIA: ANURA: LEPTODACTYLIDAE) 


W. Ronald Heyer and Laura M. Hardy 


Abstract. —Eleutherodactylus zimmermanae, new species, is described from 
the Amazon Basin of South America. Because of the biological and nomen- 
clatural complexity of frogs of the Eleutherodactylus lacrimosus assembly, a 
neotype is designated for Cyclocephalus lacrimosus Jiménez de la Espada, 1875. 


‘Barbara Zimmerman has studied the 
ecology of frogs as part of the Biological 
Dynamics of Forest Fragments Project ini- 
tiated by the Instituto Nacional de Pes- 
quisas da Amazonia (INPA) and the World 
Wildlife Fund (WWF). This project was 
originally named the Minimum Critical Size 
of Ecosystems Project and is now co-admin- 
instered by the Smithsonian Institution’s (SI) 
National Museum of Natural History. Zim- 
merman has been involved with research 
on frogs at the study sites north of Manaus, 
Amazonas, Brazil, since almost the incep- 
tion of the project some ten years ago (for 
further information, see Zimmerman & Ro- 
drigues 1990). Zimmerman has collected 
three species of Eleutherodactylus from the 
INPA-WWE-SI research sites. She has 
identified one of these as E. fenestratus, but 
was unable to identify the other two and 
referred to them as species “1”? and ‘“‘2” 
(Zimmerman & Rodrigues 1990). Material 
of the Eleutherodactylus fenestratus-guttur- 
alis complex from the INPA-WWE-SI sites 
seems to represent a single species that em- 
braces the throat patterns used to distin- 
guish gutturalis from fenestratus (Hoog- 
moed et al. 1977). Further study of all 
available materials of this complex is re- 
quired to determine which name properly 
applies to the species at the INPA-WWF- 
SI sites. The species Zimmerman referred 
to as “2” (Zimmerman & Rodrigues 1990) 


we identify as Eleutherodactylus ockendeni. 
The species she referred to as “1” is a new 
species allied to what Lynch & Schwartz 
(1971) and Lynch (1980) called Eleuthero- 
dactylus lacrimosus, which we describe as: 


Eleutherodactylus zimmermanae, 
new species 
Figs. 1, 2, 3 


Holotype.—MZUSP 64539, adult male 
from Brazil: Amazonas, Reservas INPA- 
WWE-SI, approximately 80 km N of Ma- 
naus, approximately 2°20’S, 59°50’W. Col- 
lected by Barbara Zimmerman, 7 Dec 1984. 

Paratopotypes.—INPA 1371, MZUSP 
64535-38, 64540-41, USNM 304278- 
304279, collected by Barbara Zimmerman 
on 7 Dec 1984 (MZUSP 64535-38) and 17 
Mar 1987 (remainder of paratopotypes). 

Methodological note.—The morphologi- 
cal terminologies and definitions used here- 
in follow those detailed in Heyer et al. (1990) 
in general and Savage (1987) for finger and 
toe tips. 

Diagnostic definition (scheme established 
by Lynch, e.g., 1979, of numbered character 
states followed here for ease of compari- 
son).—(1) Skin of upper surfaces generally 
smooth, that of venter coarsely areolate; (2) 
tympanum distinct, its horizontal diameter 
about '4 eye diameter; (3) snout subelliptical 
with pointed tip in dorsal view, acute in 
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Fig. 1. Specimens photographed in life by Walter Hédl from Reserva Ducke, Amazonas, Brazil. Above, 
single male NMW 32112:1, below, amplectant pair NMW 32112:2-3. 
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Fig. 2. Dorsal view of holotype of Eleutherodactylus zimmermanae, MZUSP 64539, adult male. 


profile; canthus rostralis sharply rounded; 
(4) upper eyelid width slightly smaller than 
interocular distance, with several well de- 
fined tubercles; no cranial crests; (5) no vo- 
merine teeth; (6) males with vocal slits and 
single subgular vocal sac expanded and 
wrinkled in preservation; no nuptial asper- 
ities on thumb; (7) first finger just shorter 
than second; fingers bearing large disks 
(largest on III and IV); disks broader than 
long; (8) fingers with weakly to well-devel- 
oped lateral keels; (9) row of two to five 
distinct ulnar tubercles; (10) row of three to 
four fleshy tubercles on inner tarsus, but no 
fold (usually); heel smooth to granular; (11) 
two metatarsal tubercles, inner oval, two to 
three times size of outer; a few scattered 
fleshy plantar tubercles; (12) toes bearing 


weakly to well-developed lateral keels; no 
webbing; toe disks about same size as those 
of outer fingers; (13) predominantly brown 
frog, no flash colors; posterior surface of 
thighs brown; (14) adults small, males 19.1- 
21.2 mm, females 22.4—25.8 mm SVL. 

Throughout most of its range, E. zim- 
mermanae occurs with E. fenestratus and 
E. ockendeni. Eleutherodactylus fenestratus 
has a smooth belly; the belly is areolate in 
E. zimmermanae. Eleutherodactylus ock- 
endeni lacks ulnar and tarsal tubercles and 
usually has distinct dark suborbital bars; E. 
zimmermanae has ulnar and tarsal tuber- 
cles and suborbital bars, if present, are faint. 
See Discussion for additional diagnostic 
comparisons. 

Description of holotype.—Snout shape 
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subelliptical and pointed at tip in dorsal out- 
line, acute in profile; canthus rostralis 
sharply rounded; lip barely flared; upper 
eyelid width slightly less than interocular 
distance; no external indications of cranial 
crests; tympanum hidden by supratympanic 
fold dorsally, distinct and somewhat flared 
below, small, horizontal diameter about '4 
eye diameter; no vomerine teeth; choanae 
small, bean-shaped, separated by distance 
three to four times diameter of single cho- 
ana; vocal slits present, elongate; vocal sac 
single, distended, extending to chest region; 
finger lengths I just < II < IV < III; finger 
disks present, smallest on thumb ovoid, 
Finger II disk also ovoid but larger, disks 
on Fingers III and IV largest, broadened, 
upper surfaces not indented or notched, 
largest disk about same size as tympanum; 
fingers with weak lateral keels; finger web- 
bing absent; single fleshy tubercle on outer 
edge of hand nearer finger than base of palm; 
palmar tubercle large, bifid, about twice size 
of ovate thenar tubercle, supernumerary 
palmar tubercles not obvious; subarticular 
tubercles distinct, rounded, single; nuptial 
excrescences absent; outer ulnar region with 
row of three pale rounded fleshy tubercles; 
supratympanic fold weakly developed; oth- 
er glands or folds on top or sides of body 
absent; upper eyelid with several tubercles, 
rest of dorsum smooth except scattered, 
weakly developed tubercles on dorsal sur- 
face of shank; throat smooth, vocal sac 
wrinkled; fold distinct between chest and 
belly; posterior chest and entire belly are- 
olate-granular; ventro-posterior surfaces of 
thighs weakly granular; ventral limb sur- 
faces smooth; toe lengths I < II < III < V 
< IV; disk on Toe I very small, barely 
broader than toe; disks on Toes II and III 
ovoid and increasingly larger; disks on Toes 
IV and V large, broadened, largest toe disks 
slightly larger than largest finger disks; sides 
of toes with weak keels; barest rudiment of 
webbing between Toes IV—V, otherwise 
webbing absent; outer round metatarsal tu- 
bercle about 4 size of ovate inner metatarsal 
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Fig. 3. 
tylus zimmermanae. 


Side of head of holotype of Eleutherodac- 


tubercle; series of three relatively evenly 
spaced, rounded, fleshy tubercles along tar- 
sus (but no fold); remainder of outer tarsal 
region smooth; heel smooth; plantar surface 
with a few scattered indistinct rounded fleshy 
tubercles; subarticular tubercles distinct, 
rounded. 

Coloration in alcohol: Tip of snout, in- 
complete canthal stripe, distinct interorbital 
bar, and supratympanic fold dark brown; 
tympanum and side of head weakly mottled 
with brown and tan, faint suborbital bars; 
area in front of interorbital bar pale tan with 
indistinct small brown flecks; dorsum with 
faint brown W in scapular region; remain- 
der of back with broken dark stripes and 
two transverse series of dots between sa- 
crum and vent; otherwise dorsum with rel- 
atively densely scattered melanophores; 
flanks with series of oblique incomplete dark 
brown stripes; upper surfaces of limbs with 
dark wrist stripes and remainder of upper 
limbs, except for shanks, with darker brown 
transverse bars on a lighter brown back- 
ground, cross bars incomplete on upper sur- 
faces of shanks; ventral surfaces of limbs 
with scattered melanophores; unpigmented 
on posteriormost part of belly and on upper 
thighs; posterior surfaces of thighs with 
scattered, evenly distributed brown mela- 
nophores. 

Measurements of holotype.—SVL 19.1 
mm, head length 7.2 mm, head width 6.9 
mm, horizontal tympanum diameter (in- 
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cluding annulus) 0.9 mm, thigh 8.4 mm, 
shank 9.5 mm, foot 8.0 mm. 

Variation. —Only features that extend the 
variation beyond that given for the holotype 
are presented. 

SVL for other males examined (n = 12) 
19.6-21.6 mm SVL, females (” = 6) 22.3- 
25.8 mm SVL; head length 37-40% SVL 
(males and females); head width 33-38% 
SVL (males), 38-40% SVL (females); tym- 
panum horizontal diameter 4-6% SVL 
(males and females); thigh length 42-48% 
SVL (males and females); shank length 46- 
51% SVL (males and females); foot length 
41-45% SVL (males and females). 

Dorsal outline of snout subelliptical or 
subovoid, usually strongly pointed at tip, 
weakly pointed at tip in one individual; 
snout profile rarely weakly acute; choanal 
shape sometimes ovate; first finger rarely 
about same length as second; disks on Fin- 
gers I and II sometimes ovoid-broadened, 
sometimes broadened on II, disk on III with 
barest dorsal medial indentation in one in- 
dividual, largest disks rarely larger than 
tympanum; finger edges sometimes dis- 
tinctly keeled; short dermal fold on edge of 
hand continuous or not with outer finger 
ridge, sometimes reduced to single elongate 
to rounded fleshy tubercle; palmar tubercle 
ranging in size to about same as thenar tu- 
bercle, palmar tubercle usually deeply bifid; 
four prominent to indistinct fleshy round 
supernumerary palmar tubercles; from two 
to five (usually four) fleshy tubercles on out- 
er ulnus (sometimes only indicated by light 
spots apparently due to preservation arti- 
fact); dorsum in some with scattered, weak- 
ly developed tubercles, dorsal tubercles 
much less obvious than eyelid tubercles; up- 
per flanks sometimes with scattered tuber- 
cles or entire flanks sometimes weakly gran- 
ular; dorsal tubercles on shank indistinct in 
some specimens; discoidal fold at anterior 
belly well developed to absent; belly in some 
specimens irregularly areolate; disk on Toe 
I usually noticeably broader than toe, ovoid, 
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disk on Toe III also ovoid-broadened to 
broadened; largest toe disks also same size 
as or slightly smaller than largest finger disks; 
toes in some specimens with distinct lateral 
keels; no vestige of toe webbing in some 
specimens; outer metatarsal tubercles rang- 
ing in size from 3 to almost '/ size of inner; 
some individuals with row of four fleshy 
tubercles on outer tarsus (tubercles in some 
only discernible by light spots apparently 
due to preservation artifact), in two speci- 
mens a tarsal fold evident with two to three 
weak to prominent tubercles on it; two to 
three other fleshy tubercles scattered on out- 
er tarsal surface (smaller than tubercles in 
tarsal fold zone) in some specimens; heel 
sometimes granular or with two to three low 
fleshy tubercles; in addition to fleshy tuber- 
cles, plantar surfaces granular in some spec- 
imens; two small, light, fleshy, tubercles in 
metatarsal fold region near toe in some 
specimens, such tubercles, if present, always 
smaller than outer hand tubercles on any 
given specimen; in one individual, three ad- 
ditional less distinct tubercles in proximal 
metatarsal fold area, but not on same line 
with two tubercles in distal metatarsal fold 
area. 

Tip of snout not darker than surrounding 
pattern in some specimens; canthal stripe 
ranging from well defined to absent, but 
usually apparent; side of head uniform 
brown in some individuals; interorbital bar 
narrow, or interrupted, or abutting light bar 
anteriorly in some individuals; snout an- 
terior to interorbital bar ranging from no- 
ticeably lighter to same intensity as dorsal 
ground color; dorsal pattern variable, in- 
cluding broad scapular chevron continuous 
with dark interorbital triangle extending 
posteriorly from interorbital bar, vaguely 
defined broad sacral chevron, dark trans- 
verse band anterior to vent, broad scapular 
W-shaped mark more distinct than de- 
scribed for holotype in some specimens, two 
broad but ill-defined lighter dorsolateral 
bands from eyes to mid-flanks in some in- 
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dividuals, or dorsum almost uniform with 
two lines of dots behind eyes in others; up- 
per surfaces of limbs sometimes indistinctly 
striped to almost uniform tan; oblique 
stripes on flanks sometimes barely defined 
to an indistinct scattering of darker brown 
dots on a brown ground color; posterior sur- 
faces of thighs sometimes uniform brown 
or with lighter areas distally. 

WCAB 2315 from Serra do Navio, Ama- 
pa, Brazil, is somewhat distinctive in having 
well-developed tarsal folds with three swell- 
ings (in same places as tubercles in other 
specimens). The ulnar tubercles are the same 
as in other specimens. 

Three specimens from Colombia (KU 
153286-153288) differ from other speci- 
mens in that the ulnar and tarsal tubercles 
are ill-defined at best and the dark dorsal 
markings are sharply defined. These speci- 
mens should be re-evaluated in any further 
taxonomic considerations dealing with Co- 
lombian members of the /acrimosus assem- 
bly. 

Color in life.—Type specimens collected 
17 Mar 1987: “‘Iris copper with darker red- 
dish streak running across eye horizontally. 
Irises of two specimens are more reddish 
brown than copper. Copperish sheen on back 
and snout. Dorsal colouration varies among 
the three individuals. Two individuals have 
distinct interorbital yellow line that divides 
a reddish snout from darker brown dorsum. 
All three specimens have unmarked yellow 
throats and venters. All three have some 
dark markings on back but form of mark- 
ings varies” (B. L. Zimmerman field notes, 
pers. comm.). 

Rond6nia specimens: ‘‘Dorsum light 
brown. Triangle of darker brown from eyes 
and extending to middle of back. Triangle 
outlined with lighter yellow-brown line. 
Venter lighter yellow-brown. Stripes of black 
on chest and chin. Eye yellow brown with 
light orange stripe. Black reticulations in eye 
[MZUSP 61551]. Dorsum patterned with 
tan and brown. Light tan triangular area 
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from snout to between eyes. Eyes pale bronze 
with reddish streak [MZUSP 61553]. Yel- 
low thighs [MZUSP 61554]. Pale salmon- 
colored thighs [MZUSP 61555] (J. P. 
Caldwell field notes, pers. comm.). ‘“‘Me- 
dium brown above with darker, vague scap- 
ular W. Dark interorbital line; snout ante- 
rior to it pale tan. Eyelids and postocular 
stripes slightly darker tan. Entire venter dull 
yellow but throat bright lemon yellow. Con- 
cealed thighs dull orange-yellow. Iris brassy 
[USNM 304166] (R. I. Crombie field notes, 
pers. comm.). 

Advertisement call.—Call a sharp “‘té”’ 
chirp; no call groups (based on analyses of 
50 sec segments at beginning, middle, and 
end of 306 sec tape); based on loudest calls, 
maximum call rate 1.03 calls/sec; call du- 
ration about 0.05 sec (exact duration un- 
determinable due to background calls 
blending with loudest calls); one markedly 
to weakly pulsatile note/call, about 18 puls- 
es/call given at a rate of 340 pulses/sec; call 
moderately intensity modulated, first half 
of call louder than second; call markedly 
frequency modulated, starting at lowest fre- 
quency of call and rising quickly to highest 
frequency; average (of 33 calls) frequency 
sweep 3485-4222 Hz; frequency shift in 
maximal energy of call from beginning to 
end of tape 4000 to 3500 Hz; dominant 
frequency same as fundamental; no har- 
monic structure evident in call (Fig. 4). 

Etymology.—Named for Barbara Zim- 
merman in recognition of her contributions 
toward an understanding of Amazonian 
frogs. 

- Ecological notes.—‘‘A widespread and 
commonly heard species throughout the 
forest. Calls exclusively nocturnally from 
1.5—2.5 meters high especially in shrubby, 
tangled, or treefall type of vegetation. Gen- 
erally 1 to 5 males call in a group. They call 
more in the wetter months, mostly from 
November until May. During the month of 
peak calling activity, the average abundance 
of calling males is eleven per km [of trail], 
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Fig. 4. Wave form and audiospectrogram of advertisement call of Eleutherodactylus zimmermanae. From 
recording USNM tape 154, cut 2, recorded by B. L. Zimmerman on 07 December 1984, 2012 h. 


falling to less than one caller per km during 
the driest month. They are extremely hard 
to find although the call is clearly heard”’ 
(B. L. Zimmerman notes from INPA-WWF- 
SI sites, pers. comm.). 

Walter Hodl collected a pair in amplexus 
(Fig. 1, below) at the Reserva Ducke, Ama- 
zonas (NMW 32112:2-3) at 2115 h on 10 
Mar 1990 on a leaf of a bush at a height of 
1.7 m. From the same locality, he recorded 
and collected a calling male (NMW 32112: 
1) (Fig. 1, above) at 2050 h on 13 Mar 1990 
on a tree at a height of about 2 m during a 
slight rain. 

Janalee P. Caldwell recorded the follow- 
ing information on a series collected from 
Santa Cruz da Serra, Rondonia: (a) in rolled 
up leaf of plant (3’) in forest during day, 15 
May 1985 (MZUSP 61550); (b) from rela- 
tively undisturbed forest, in center of ba- 
nana plant after all leaves removed, wedged 


in axil of last leaf, 1400 h, 15 May 1985 
(MZUSP 61551); (c) from a bromeliad on 
a fallen tree, about 1200 h, 6 Jun 1985 
(MZUSP 61552); (d) on a bromeliad on a 
fallen log near a drying pond at night, 2 Sep 
1985 (MZUSP 61553); (e) in a large bro- 
meliad in a log in a pond by the road, about 
1600 h, 7 Sep 1985 (MZUSP 61554-61555). 

Ronald I. Crombie captured two calling 
males, one from Alto Paraiso, Rond6nia 
(USNM 304166), 3 m up on a stem of a 
small tree in degraded forest at night on 29 
Oct 1985, and one from Santa Cruz da Serra 
(USNM 304167) on a leaf 2.5 m up ona 
small tree in good forest at night on 6 Nov 
1985. (See Vanzolini, 1986, for discussion 
of Rond6nia localities.) 

Referred specimens.—BRAZIL. ACRE: 
Estrada Rio Branco-Abuna, 90 km from Rio 
Branco, MZUSP 6532. AMAPA: Serra do 
Navio, WCAB 2315. AMAZONAS: Reser- 
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Fig. 5. 
locality. Dots = other localities. 


va Ducke, MZUSP 50164, NMW 32112:1- 
3. RONDONIA: Alto Paraiso, USNM 
304166; Santa Cruz da Serra, MZUSP 
61550-61555, USNM 304167. 

COLOMBIA. AMAZONAS: Petuna, Rio 
Loreto-yacu, KU 153286-153288. 

Note: We specifically restrict the types to 
the specimens collected from the type lo- 
cality. 

Distribution.—Known from a few scat- 
tered localities in the Amazon Basin (Fig. 
5). 

As far as is known, E. lacrimosus occurs 
only on the eastern Andean slope region of 
Ecuador. We have examined the Brazilian 
and Colombian specimens identified by 
Lynch & Schwartz (1971) as E. lacrimosus. 
Our opinions about these specimens are the 
following. WCAB 2315 from Serra do Na- 
vio, Brazil is E. zimmermanae. KU 127318 


443 


Northern South America known distribution of Eleutherodactylus zimmermanae. Square = type 


from near Belém, Brazil appears to repre- 
sent a different (probably new) species of 
the /Jacrimosus assembly. Although the 
specimen is somewhat desiccated, a distinct 
rudimentary web between Toes IV and V 
distinguishes this specimen from both E. 
lacrimosus and E. zimmermanae. KU 
110410 from Isla la Vieja, Caqueta, Colom- 
bia, also is neither E. /acrimosus nor E. zim- 
mermanae; it has vomerine teeth and a dis- 
tinct tarsal fold bearing two to three 
tubercular projections. Of the described 
members of the /acrimosus assembly, this 
specimen seems to be closest to EF. petersi 
(but see the comment on E. petersi in the 
following discussion). 


Discussion 


Eleutherodactylus zimmermanae is a 
member of the E. /acrimosus assembly of 
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the E. unistrigatus group as defined by Lynch 
& Duellman (1980). The /acrimosus assem- 
bly as used by Lynch applied herein is a 
phenetic subgroup within the large E. unti- 
strigatus species group. Lynch & Ruiz-Car- 
ranza (1985) indicated that the species be- 
longing to the /acrimosus assembly were: 
boulengeri, brevifrons, bromeliaceus, erem- 
itus, lacrimosus, mendax, petersi, phoxo- 
cephalus, prolixodiscus, and tayrona. Sub- 
sequently, Rivero & Serna (1987) added E. 
dorsopictus and Duellman (1990) added E. 
schultei to the assembly. Lynch (pers. 
comm.) suggested that E. apiculatus Lynch 
& Burrowes (1990) is part of this assembly, 
but based on our reading of the description, 
E. apiculatus seems quite distinct from oth- 
er assembly members. It should be pointed 
out that Lynch (in litt., 9 Jan 1991) views 
his “‘/acrimosus assembly as a phenetic unit 
rather than a taxonomic one” perhaps rep- 
resenting ““consequences of life between the 
axils of bromelias.”’ The nomenclature of E. 
lacrimosus and the variation in systematic 
characters separating these taxa preclude a 
straightforward comparison and distinction 
of E. zimmermanae from the other mem- 
bers of the assembly. 

Cyclocephalus lacrimosus Jiménez de la 
Espada (1875) is based on an illustration of 
the dorsal view and line drawings of the 
pectoral girdle and open mouth (Plate 3 bis, 
figures 5, Sa, 5b); no description accom- 
panied the drawings. William E. Duellman 
did not find the type in the Madrid collec- 
tion during a search for Jiménez de la Es- 
pada types (Lynch & Schwartz 1971:107). 
Frost (1985:298) gave the type status as 
“Lost.” We asked the curator at the Museo 
Nacional de Ciencias Naturales, Madrid, 
whether the type had been located since 
Duellman had examined the collection. In 
spite of further searching efforts, the type 
has not been found (José Enrique Gonzalez 
Fernandez, in litt., 24 Oct 1990). Most of 
the collection that included the type of Cy- 
clocephalus lacrimosus perished after reach- 
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ing Spain (Savage 1978:x11); all evidence in- 
dicates that the type of Cyclocephalus 
lacrimosus has been lost or destroyed. 

Lynch & Schwartz (1971) concluded that 
Espada’s figures were sufficient to associate 
the name with museum specimens of (what 
they considered to be) a rather wide-ranging 
Amazonian species of Eleutherodactylus, for 
which they provided a new diagnosis, de- 
scription, and figure of the dorsum. Lynch 
& Schwartz (1971:110) interpreted nine fea- 
tures from the figures: “‘(1) skin of dorsum 
finely shagreened; (2) digits bearing small 
digital pads; (3) digits free of webbing; (4) 
first finger nearly as long as second; (5) pre- 
vomerine dentigerous processes present, 
sharply inclined; (6) omosternum small; (7) 
posterior surface of thigh unicolor; (8) color 
pattern simple; and (9) outline of head in 
form of half circle.” We do not find the 
figure copies available to us adequate to de- 
termine whether the dorsal texture is smooth 
or finely shagreened. Only one hand is fig- 
ured; because of the perspective, the first 
finger could be considerably shorter than 
the second. The outline of the head of the 
type figures is indeed a half circle with no 
indication of a pointed snout tip (papilla) 
characteristic of members of the E. /acri- 
mosus assembly. In 1971, Lynch & Schwartz 
thought there was a single species in what 
is now an assembly of eleven species. We 
believe that there is not enough information 
extractable from Jiménez de la Espada’s fig- 
ures to associate absolutely his /acrimosus 
with only one of the species within the E. 
lacrimosus assembly. 

The species that Lynch & Schwartz re- 
described and figured as /acrimosus is the 
most distinctive species within the assem- 
bly; it has smooth upper eyelids and lacks 
series of ulnar and tarsal tubercles, all fea- 
tures found to varying degrees in the other 
members of the assembly. Because Lynch 
& Schwartz’s (1971) redescription has been 
used by all subsequent workers to define £. 
lacrimosus and because there is sufficient 
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doubt (in the absence of a type) as to the 
exact allocation of Jiménez de la Espada’s 
Cyclocephalus lacrimosus, we think the sit- 
uation merits designation of a neotype to 
preclude further confusion. We have ex- 
amined and hereby designate KU 110782, 
an adult female from Santa Cecilia, Napo, 
Ecuador, 340 m (the specimen figured by 
Lynch & Schwartz 1971: fig. 4), as the neo- 
type of Cyclocephalus lacrimosus. The neo- 
type conforms to the description provided 
by Lynch & Schwartz (1971) with the minor 
exceptions that the upper eyelids, although 
flattened in preservative, appear to be weak- 
ly tuberculate and moderately developed 
antebrachial tubercles are present. The neo- 
type is from the region known to have been 
visited by Jiménez de la Espada (Savage 
1978). 

Eleutherodactylus zimmermanae occurs 
in the lowlands of Amazonia. All other 
known members of the E. lacrimosus as- 
sembly occur on moderate to high slopes of 
the Andes in Colombia, Ecuador, and Peru. 
However, the closely related E. tubernasus 
assembly occurs in Venezuela (Lynch & 
Ruiz-Carranza (1985). Preserved members 
of the E. lacrimosus assembly almost need 
to be compared side by side with each other 
to differentiate the species. In many in- 
stances, the development of tubercles and 
color patterns is distinctive, but it is dif- 
ficult to express those differences adequately 
in words. Of the described species of the E. 
lacrimosus assembly, only E. dorsopictus, 
E. mendax, E. zimmermanae, and some in- 
dividuals of E. brevifrons and E. schultei 
lack vomerine teeth. Eleutherodactylus 
brevifrons has pale green upper eyelids in 
life and is known from several localities in 
the high cloud forests of the Cordillera Oc- 
cidental and the north part of the Cordillera 
Central of Colombia (J. D. Lynch, pers. 
comm.). Eleutherodactylus mendax from the 
Andean slopes of Amazonian Peru has 
smooth heels and a green dorsum in life. 
Eleutherodactylus zimmermanae does not 
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have a green dorsum in life and usually has 
granular or fleshy tuberculate heels. Eleu- 
therodactylus schultei, from high elevation 
cloud forest in the northern part of the Cor- 
dillera Central, Department of Amazonas, 
Peru, lacks eyelid tubercles and is larger than 
E. zimmermanae (E. schultei—males 23.5— 
26.6 mm, females 28.4-34.0 mm SVL). 
Eleutherodactylus dorsopictus from the Pa- 
ramo de Sonson, Cordillera Central, Co- 
lombia, has divided subarticular tubercles 
on the hand; in E. zimmermanae the su- 
barticular tubercles are single. 

We are aware of at least two other new 
species in this assembly being worked on 
by others. Once variation in this assembly 
is better understood, more species will be 
recognized from specimens already in col- 
lections. For example, the paratypes of E. 
petersi in the USNM collections apparently 
represent two species in addition to petersi. 

Most members of the E. lacrimosus as- 
sembly are associated with or at least often 
collected from bromeliads (Lynch & 
Schwartz 1971; Duellman 1978a, 1990; 
Lynch 1978, 1979, 1980, 1981; Lynch & 
Duellman 1980; Lynch & Ruiz-Carranza 
1985; Rivero & Serna 1987), but E. api- 
culatus is not associated with bromeliads 
(Lynch & Burrowes 1990). Eleutherodac- 
tylus zimmermanae may demonstrate dif- 
ferential use of bromeliads depending on 
their abundance or season of the year. J. P. 
Caldwell found them in bromeliads in Ron- 
donia, but R. I. Crombie did not. B. Zim- 
merman did not notice an association with 
bromeliads in the central Amazon Basin. 

Calls have been noted for seven other spe- 
cies of the assembly (none of which have 
been recorded). The calls of E. boulengeri, 
brevifrons, lacrimosus, and petersi are de- 
scribed as single “‘peeps’’ (Duellman 1978b, 
Lynch & Duellman 1980, Lynch 1981), E. 
phoxocephalus as a single sharp whistle 
(Lynch 1979), E. schultei as “‘ping-ping” 
(Duellman 1990), and E. apiculatus as 
““peeep-peeep” (Lynch & Burrowes 1990). 
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Perhaps recordings of members of this as- 
sembly will help in establishing the bound- 
aries of the species limits. 
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SYMPHURUS PROLATINARIS, A NEW SPECIES OF 
SHALLOW-WATER TONGUEFISH 
(PLEURONECTIFORMES: CYNOGLOSSIDAE) 
FROM THE EASTERN PACIFIC 


Thomas A. Munroe, Martha S. Nizinski, and M. N. Mahadeva 


Abstract. —Symphurus prolatinaris is described from 201 specimens collected 
in shallow waters on the continental shelf (9-162 m, 96% taken between 13 
and 42 m) from northern Mexico to central Peru. A medium-sized tonguefish, 
S. prolatinaris attains maximum lengths of 161 mm SL, with females maturing 
at ca. 98 mm SL. The new species is characterized by a predominant 1-5-3- 
2-2 pattern of interdigitation of dorsal pterygiophores and neural spines; 12 
caudal-fin rays; 102—112 dorsal-fin rays; 85-93 anal-fin rays; 54-58 total ver- 
tebrae; four hypurals; a lightly-pigmented, triangular, veil-like pupillary oper- 
culum; 3-8 small, ctenoid scales on the blind sides of dorsal- and anal-fin rays; 
a pronounced, tubular, anterior nostril on the blind side; the first dorsal-fin ray 
located anterior to a vertical through the front margin of the upper eye; and 
the ocular-side lower jaw without a pronounced fleshy ridge on its posterior 
extent. Symphurus prolatinaris is most similar to S. chabanaudi Mahadeva & 
Munroe, but differs notably from that species in possessing a pupillary oper- 


culum, in pigmentation, and in its more anteriorly placed dorsal fin. 


Recent studies of symphurine tonguefish- 
es occurring in warm temperate and tropical 
neritic waters of the eastern Pacific Ocean 
(Munroe & Mahadeva 1989, Mahadeva & 
Munroe 1990, Munroe & Nizinski 1990) in- 
dicate that tonguefishes of the genus Sym- 
phurus are considerably more diverse in this 
region than previously reported (Meek & 
Hildebrand 1928, Hildebrand 1946, Ma- 
hadeva 1956, Chirichigno 1974). To date, 
over 17 nominal species have been de- 
scribed from eastern Pacific locations, and 
the examination of tonguefishes collected in 
relatively shallow waters between northern 
Mexico and Peru has revealed yet another 
undescribed species from this area. 

In his dissertation, Mahadeva (1956:172) 
examined a tonguefish specimen (LACM 
20406) that he was unable to identify. This 
specimen had counts comparable to those 


of an undescribed species, later described as 
S. chabanaudi Mahadeva & Munroe, 1990, 
but differed from that species in body pig- 
mentation, in possessing a thin, veil-like pu- 
pillary operculum (absent in S. chabanau- 
di), in features of its gill-arch morphology, 
and in the more-anteriorly placed dorsal- 
fin. Noting the differences between this 
specimen and those of S. chabanaudi, Ma- 
hadeva was unable to positively identify this 
specimen and he listed it as incertae sedis. 

Since Mahadeva’s study (1956), signifi- 
cant collections of tonguefishes have been 
made throughout eastern Pacific coastal seas 
from Mexico to northern South America. 
From this material, we now have identified 
an additional 200 specimens matching 
characteristics of the incertae sedis speci- 
men listed in Mahadeva’s study and have 
determined that these specimens represent 
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Fig. 1. 
4°20'-4°18’N, 77°28'-77°29'W. 


an undescribed species. A formal descrip- 
tion of the new species is presented at this 
time. 

Methods. —Type and non-type specimens 
of the new species are deposited in the fol- 
lowing institutions: California Academy of 
Sciences (CAS); National Museum of Nat- 
ural History (USNM); Natural History Mu- 
seum of Los Angeles County (LACM); 
Scripps Institution of Oceanography, Ma- 
rine Vertebrate Collection (SIO); University 
of California at Los Angeles (UCLA); Uni- 
versity of Arizona (UA); Instituto del Mar 
del Peru (IMARPE); and Universidad de 
Costa Rica, Museo de Zoologia (UCR). 

Counts and measurements follow Mun- 
roe & Mahadeva (1989) and Munroe (1990). 
Standard length (SL) is used throughout. 
Morphometric ratios are expressed in thou- 
sandths of SL or thousandths of head length. 
Abbreviations are: ID pattern—interdigi- 
tation pattern of dorsal pterygiophores and 
neural spines; BD— body depth; PAL—pre- 
anal length; CFL—caudal-fin length; PL— 
pelvic-fin length; DBL—dorsal-fin length; 
PDL—predorsal length; ABL—anal-fin 
length; HL—head length; HW —head width; 
POL—postorbital length; UHL—upper 
head lobe width; LHL—lower head lobe 
width; SNL—snout length; UJL—upper jaw 
length; ED—eye diameter; CD—chin depth. 

All descriptions of pigmentation are based 


Symphurus prolatinaris, new species, holotype, USNM 308408, male, 112.8 mm SL; Colombia, 


on fish fixed in formalin and stored in ethyl 
or isopropyl] alcohol. Size at maturity was 
estimated by macroscopic examination of 
the extent of posterior elongation of the ova- 
ries (ovaries of mature females are often 
conspicuous through the body wall when 
light is transmitted from beneath the spec- 
imen; in immature females, developing 
Ovaries are best observed by dissection). 
Since no obvious differences in testicular 
size were apparent in males, estimates of 
maturity were based entirely on females. 
Depth of capture (in feet or fathoms) was 
transformed to the nearest meter. If depth 
included a range of depths over which the 
nets were towed, an average depth for that 
particular trawl was calculated. 


Symphurus prolatinaris, 
new species 
Figs. 1, 2a, 3-4, Tables 1-3 


Holotype. —USNM 308408 (male, 112.8 
mm); Colombia, off Rio Togoroma, 4°20’— 
4°18'N, 77°28'-77°29'W, 9 m, 6 Nov 1970. 
Collected by L. Knapp with 50 ft shrimp 
trawl, R/V Inderena, Cruise 7010, Station 
344. 

Paratypes.—(Measured and counted 24 
specimens; 103.8—161 mm): Mexico.—SIO 
65-158 (2, 123.2-129.2), Sinaloa, Isla Al- 
tamura, 24°37.5'N, 108°13.5'W, 27 m, 26 
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Fig. 2. Lateral view of the blind side of the head highlighting differences in head shape, relative size of the 
anterior nostril (in black), and relative position of the first dorsal-fin ray (in black) between two eastern Pacific 
species of Symphurus. A) S. prolatinaris (USNM 308408). B) S. melanurus (UCLA W53-289). Scale bar equals 
one millimeter. 


May 1965. SIO 60-87 (2, 82.1-144.6), ap- 14°45’'N, 92°35’W, 19 m, 11 Jul 1963. Gua- 
proximately off Rio San Pedro mouth, temala.—LACM 20406 (103.8), off San Jose 
21°46.4’'N, 105°25.2'W to 21°50.5'N, light, 23 Mar 1939. El Salvador.—USNM 
105°44.9'W, 18 m, 8-9 Mar 1960. UA 67- 308409 (5, 123.6—-136.7), Saite, 26 m, 28 
71-9 (2, 110.0-134.0), Sinaloa, Golfo de Oct 1975. SIO 73-276 (119.8), ca. SW of 
California, Mazatlan harbor, 20 Sep 1967. Punta Amapala (west point of Golfo de 
SIO 63-517 (122.1), Golfo de Tehuantepec, Fonseca), 13°5.1-6.5'N, 87°57.6—59.5'W, 27 
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Fig. 3. Geographic distribution of Symphurus prolatinaris based on available study material. Dots may 
represent more than one collection locality and more than a single specimen from each locality. 


m, 17 Apr 1973. Costa Rica.—UCR 1286- 
10 (116.1), Golfo de Nicoya, in front of 
Puntarenas Hospital, 16 m, 25 Jul 1979. 
Ecuador.—CAS 24942 (6, 109.5-125.6), 
3°39'00"S, 80°41'00” W, 13 m, 10 Sep 1966. 
Peru.—CAS 24925 (139.3), 4°51'00’S, 
81°20’00’W, 34 m, 2 Jun 1966. CAS 24944 
(115.4), 4°48’00’S, 81°17'00’”W, 27 m, 2 Jun 
1966. IMARPE 67-2337 (161.0), Playa 
Tortugas, Chimbote, 9 Nov 1967. 

Counts but not morphometric informa- 
tion were also taken from the following 112 


paratypes (37.8—-144.7 mm): Mexico.—SIO 
64-877 (4, 50.4—-59.8), Baja California Sur, 
2 mi SW of Isla Santa Margarita SW of 
Cerro Santa Margarita on SE end, 24°19.6- 
19.8’N, 111°46.4-47.1'W, 52 m, 13 Nov 
1964. SIO 62-707 (51.5), Baja California 
Sur, 12'2 mi NW of Marquis Pt., 24°05.1'N, 
L1O220W) to) 24206.1N, 1110321) WwW, 19 
m, 4 Dec 1962. UCLA W62-45 (4, 106.2- 
124.0), Sinaloa, Golfo de California, N of 
Mazatlan, 27 Feb 1962. UCLA W58-3 
(86.3), Nayarit, 1-3 mi N of Ensenada Chi- 
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Depth (meters) 
Fig.4. Frequency histogram of bathymetric occurrence of Symphurus prolatinaris. Data are based on numbers 


of individuals taken at each depth interval. 


cala, 22 Jan 1958. SIO 62-70 (83.9), off 
Nayarit, 22°00.5'N, 105°44.8'W, 29 m, 24 
Aug 1961. SIO 62-50 (68.0), Banderas Bay, 
20°45.2’N, 105°22.6'W to 20°43.0’N, 
105°21.8'W, 24 m, 21 Aug 1961. SIO 65- 
160 (2, 57.0—72.0), Banderas Bay, 20°44'N, 
105°24.6'W, 30 m, 2 Jun 1965. SIO 65-167 
(28, 79.1-132.7), Golfo de Tehuantepec, 
16°07'N, 95°07'W, 19 m, 7 Jun 1965. SIO 
63-501 (12, 73.9-132.8), Oaxaca, Golfo de 
Tehuantepec, 16°06’N, 95°08’W, 28 m, 8 
Jul 1963. SIO 63-502 (8, 62.5-138.6), Golfo 
de Tehuantepec, 16°02.5'N, 95°07.5'W, 34 
m, 8 Jul 1963. SIO 63-503 (3, 83.3—-91.6), 
Oaxaca, Golfo de Tehuantepec, off Salina 
Cruz, 16°02.5’N, 95°02.5'W, 37 m, 8 Jul 
1963. SIO 79-10 (10, 68.5-89.5), off Salina 
Cruz, Oaxaca, 15°58.5'N, 95°0.76’W to 
16°00’N, 95°09.3'W, 41 m, 6 Apr 1978. SIO 
63-504 (92.8), Golfo de Tehuantepec, Oa- 
xaca, off Salina Cruz, 15°57.5'N, 95°00'W, 


62 m, 8 Jul 1963. SIO 63-507 (79.7), Golfo 
de Tehuantepec, Oaxaca, off Salina Cruz, 
15°50'N, 95°07.5'W, 162 m, 9 Jul 1963. SIO 
63-521 (66.2), Golfo de Tehuantepec, 
15°41'N, 96°07.5’W, 56 m, 14 Jul 1963. 
Costa Rica.—LACM 42893-3 (90.6), 
near Pta. Coyote, 9°44'60"-9°43'42’N, 
85°17'42"”—85°17'18”" W, 31 m, 13 May 1973. 
SIO 73-297 (73.0), west coast, immediately 
east of Pta. Judas at east side of entrance of 
Golfo de Nicoya, 9°27.5'—28.3'N, 84°21.7— 
24.2'W, 26 m, 22 Apr 1973. SIO 73-298 
(30, 37.8-144.7), west coast, SSW off Pta. 
Judas, eastern point of entrance to Golfo de 
Nicoya, 9°27.5'N, 84°30.7'W, 31 m, 22 Apr 
1973. Peru.—IMARPE 66-2146 (123.0), 
5°00'30”"S, 81°24.5'W, 3 Jun 1966. UCLA 
W59-63 (102.2), anchorage at inner harbor, 
Salaverry (ca. 8°14’S, 79°00’W), 3 Nov 1958. 

Diagnosis. —A medium-sized tonguefish, 
attaining maximum lengths of 161 mm, with 
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Table 1.—Summary of selected meristic features examined in specimens of Symphurus prolatinaris. (Asterisks 


indicate values for holotype.) 


Dorsal-fin rays 


102 103 104 105* 106 107 108 109 110 111 112 XG 
Frequency 1 3 9 34 28 17 13 2 1 — 1 106.0 
Anal-fin rays 
85 86 87 88* 89 90 91 92 93 X 
Frequency 1 ) 15 34 32 19 4 1 2 88.7 
Caudal-fin rays 
10 11 12* 13 X 
Frequency 2 3 93 4 12.0 
Total vertebrae 
54 55 56* 57 58 X 
Frequency 6 47 50 4 Dy 55.5 
Longitudinal scale rows 
88 89 90 91 92* 93 94 95 96 97 98 99 100 Xx 
Frequency 4 4 8 10 15 11 18 5 1 7 3 2 3 93.1 
Transverse scale count 
37 38* 39 40 41 42 43 44 45 X 
Frequency yD; 7 10 19 22 10 5 5 1 40.6 
Head scale rows 
19 20 21 22 23 X 
Frequency 1 32 46 21 5 21.0 
Pattern Frequency % 
Interdigitation pattern 1-5-3-2-2* 88 80.7 
1-6-3-2-2 5 4.6 
1-5-4-2-2 4 3o0/ 
1-4-3-2-2 3 2.8 
1-5-3-3-2 3 2.8 
1-6-2-2-2 3 2.8 
1-5-2-2-2 2 1.8 
1-4-4-2-2 1 0.9 


females maturing at sizes from 98 mm; 
characterized by a 1-5-3-2-2 ID pattern; 12 
caudal-fin rays; 102-112 dorsal-fin rays; 85— 
93 anal-fin rays; 54-58 total vertebrae; four 
hypurals; lightly-pigmented, triangular, veil- 
like pupillary operculum; 3-8 small, ctenoid 
scales on blind sides of the dorsal- and anal- 
fin rays; unpigmented peritoneum; pro- 
nounced tubular anterior nostril on the blind 
side (Fig. 2); first dorsal-fin ray anterior to 


vertical through front margin of upper eye; 
and ocular-side lower jaw usually without a 
pronounced fleshy ridge on its posterior 
portion. 

Description. —Frequency distributions of 
meristic data are given in Table 1. ID pat- 
tern typically 1-5-3-2-2 (88/108 speci- 
mens), less frequently 1-6-3-2-2, 1-4-3-2-2, 
1-5-4-2-2, 1-5-3-3-2, 1-6-2-2-2, 1-5-2-2-2, 
or 1-4-4-2-2. Caudal-fin rays 12 (93/102), 
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Table 2.—Summary of morphometrics expressed as 
thousandths of Standard Length (except SL in mm) for 
the holotype (USNM 308408) and 24 paratypes of 
Symphurus prolatinaris. (Abbreviations defined in 
text.) 


Paratypes 


Character Holotype Range Mean SD 
SL 112.8 103.8-161.0 124.0 12.94 
BD 302 259-300 284.0 10.28 
PDL 42 21-41 28.2 5.23 
PAL 211 165-244 217.5 17.39 
DBL 958 959-979 971.4 5.33 
ABL 805 745-827 787.1 18.34 
PL 78 45-70 58.8 7.04 
CFL 99 73-101 91.8 6.37 
HL 193 154-214 192.7 12.15 
EW 232 208-269 237.0 13.84 
POL 128 92-144 127.1 12.01 
SNL 43 31-46 38.2 3.88 
UJL 47 37-55 44.4 4.21 
ED 20 15-21 18.0 1.67 
CD 56 40-61 46.7 5.39 
UHL 146 118-154 138.1 9.94 
LHL 111 94-133 112.3 8.80 


rarely 10, 11, or 13. Dorsal-fin rays 102- 
112, usually 104-108, ¥ = 106.0. Anal-fin 
rays 85-93, usually 87-90, ¥ = 88.7. Pelvic- 
fin rays 4. Total vertebrae 54—58, usually 
55-56, occasionally 54 or 57, rarely 58, ¥ 
= 55.5; abdominal vertebrae 9 (3+6). Hy- 
purals 4 (109/109). Longitudinal scale rows 
88-100, usually 90-97, X = 93.1. Scale rows 
on head posterior to lower orbit 19-23, usu- 
ally 20-22, X = 21.0. Transverse scales 37— 
45, usually 39-42, X¥ = 40.6. 

Summaries of morphometric data are 
provided in Tables 2-3. Body relatively deep 
(259-302 SL, ¥ = 284); greatest depth in 
anterior one-third to one-half of body; body 
tapering fairly rapidly posterior to mid- 
point. Preanal length 165-244 SL, ¥ = 218; 
shorter than body depth. Head relatively 
wide (208-269 SL, X = 237); somewhat less 
than body depth. Head length (154—214 SL, 
X = 193); shorter than head width (HW/ 
HL 1.08-1.35, ¥ = 1.24). Postorbital length 
92-144 SL, ¥ = 127. Lower head lobe (94- 
133 SL, ¥ = 112) nearly equal to postorbital 
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Table 3.—Summary of morphometrics expressed as 
thousandths of Head Length (except HW/HL) for the 
holotype (USNM 308408) and 24 paratypes of Sym- 
phurus prolatinaris. (Abbreviations defined in text.) 


Paratypes 
Character Holotype Range Mean SD 
HW/HL 1.20 1.08—1.35 1.24 0.12 
POL 661 477-707 660.1 46.31 
SNL 225 159-242 199.0 20.86 
UJL 243 189-266 230.2 17.55 
ED 101 80-105 94.1 7.78 
CD 289 205-294 242.9 27.42 
UHL 757 604-891 719.5 63.29 
LHL 573 534-689 583.5 38.98 
PDL 216 108-210 146.5 27.06 


length; slightly smaller than upper head lobe 
(118-154 SL, ¥ = 138). Snout relatively 
short, 159-242 HL, ¥ = 199; covered with 
small ctenoid scales. Dermal papillae well 
developed on blind side of snout. Anterior 
nostril on ocular side relatively short; when 
extended posteriorly usually falling just short 
of vertical through anterior margin of lower 
eye. Anterior nostril on blind side conspic- 
uously long and tubular; usually readily dis- 
tinguishable from dermal papillae on blind 
side of snout (Fig. 2). Mouth relatively large, 
189-266 HL, X = 230; posterior margin of 
maxilla usually reaching vertical through 
posterior margin of pupil, or posterior mar- 
gin of lower eye. Chin depth 205-294 HL, 
X = 243; slightly greater than snout length. 
Lower eye relatively small, 80-105 HL, X 
= 94; eyes usually slightly sub-equal in po- 
sition with upper slightly in advance of low- 
er eye. Anterior and medial surfaces of eyes 
partially covered with 3-4 rows of small 
ctenoid scales; 3—5 small ctenoid scales in 
narrow interorbital region. Pupillary oper- 
culum not well developed, only faintly pig- 
mented, usually triangular and veil-like in 
appearance (not readily visible in small 
specimens or those preserved for long pe- 
riods). Length of dorsal-fin base 958-979 
SL, ¥ = 971. Dorsal-fin origin far forward, 
with first dorsal-fin ray anterior to vertical 
through anterior margin of upper eye; pre- 
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dorsal length relatively short, 21-42 SL, ¥ 
= 28. Length of anal-fin base 745-827 SL, 
X = 787. Blind sides of dorsal and anal fins 
with 3-8 small, ctenoid scales extending to 
about mid-point of fin rays. Pelvic fin rel- 
atively short, 45-78 SL, X¥ = 59; longest 
pelvic-fin ray, when extended posteriorly, 
usually reaching first anal-fin ray. Caudal 
fin relatively short, 73-101 SL, X = 92. 

Teeth well developed on blind-side den- 
tary and premaxilla. Teeth on ocular-side 
premaxilla poorly developed, slender, in 
single row, usually covering only anterior- 
most one-fifth of bone. Teeth on ocular-side 
dentary usually absent, occasionally with few 
teeth present on anterior one-fourth of bone. 

Pigmentation. —Light to dark brown 
background coloration with occasional 
crossbanding. Crossbands short, nearly al- 
ways incomplete and offset, not continued 
onto dorsal- and anal-fin rays. Crossbands 
on body 5-15 in number; narrow, usually 
only 3-8 scale rows wide; beginning im- 
mediately posterior to opercular opening and 
continuing to base of caudal fin. Head oc- 
casionally with two crossbands about 4-6 
scale rows wide; anterior crossband im- 
mediately posterior to eyes; posterior band 
crossing distal margin of operculum. Outer 
surface of ocular-side operculum usually 
with same background coloration as body; 
occasional specimens with dusky blotch on 
ocular-side opercle resulting from dark pig- 
ment of inner opercular lining showing 
through to outside. Inner linings of both 
opercles pigmented; that of ocular side al- 
ways more heavily pigmented; most speci- 
mens usually with pigment only on ventral 
half of inner opercular lining on blind side 
of body. Isthmus heavily spotted on both 
sides of body. Ocular-side upper lip usually 
with heavier concentration of melano- 
phores than lower lip; occasional specimens 
with dark pigment band on upper lip. Blind 
side uniformly off-white to yellowish. Peri- 
toneum unpigmented. 

Dorsal and anal fins without obvious 
blotches or spots, but becoming increasingly 
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darker on posterior one-third to posterior 
one-half of body. Membrane between fin 
rays usually lighter than membrane cover- 
ing fin rays, thereby clearly outlining each 
fin ray. Caudal-fin rays and membrane uni- 
formly darkly pigmented; middle caudal-fin 
rays occasionally whitish at tip. 

Size and sexual maturity.—Of 97 fe- 
males, 77, ranging from 65.8 to 161.0 mm, 
are mature with elongate, ripening, or grav- 
id ovaries. The smallest gravid females 
measure 96.8, 101.0, and 102.2 mm. Twen- 
ty females (50.4-—75.6 mm) are immature 
with ovaries in some phase of elongation. 
In four of the smallest females (53.5-57.6 
mm), ovaries have just begun to elongate, 
while in 16 others (50.4—75.6 mm), ovaries 
are only slightly elongate. Males (NV = 99) 
are only slightly smaller (50.8-144.7 mm) 
than females (50.4—161.0 mm). Sex was not 
determined for three individuals ranging 
from 37.8 to 42.9 mm. 

Etymology.—The name prolatinaris is 
from the Latin prolatus (= elongated) and 
naris (= nostril), in reference to the elongate, 
blind-side anterior nostril characteristic of 
this species. The specific epithet is treated 
as a noun in apposition. 

Geographic and bathymetric distribu- 
tion. —Symphurus prolatinaris occurs 
throughout the tropical and warm temper- 
ate coastal waters of the eastern Pacific (Fig. 
3), from the southwestern coast of Baja Cal- 
ifornia Sur (24°19.6-19.8'N, 111°46.4— 
47.1’W) to central Peru (ca. 9°S, 78.5°W). 
We did not find any specimens of this spe- 
cies among tonguefishes we examined that 
were collected from within the Gulf of Cal- 
ifornia. The majority of specimens of S. 
prolatinaris were collected from coastal wa- 
ters of Mexico and Central America. The 
two northernmost collections, off Baja Cal- 
ifornia Sur, contained only five specimens. 
Six of seven lots collected south of 5°N lat- 
itude contained only solitary individuals, 
while the seventh collection from this region 
comprised six specimens. Disjunctions in 
the distribution indicated in Fig. 3 are pre- 
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sumed to be an artifact of different collect- 
ing intensities, and at this time there is no 
a priori reason to assume that S. prolatinaris 
does not occur in those regions. 

Symphurus prolatinaris has been collect- 
ed on the inner continental shelf at depths 
ranging from 9 to 162 m (USNM 308408 
and SIO 63-507, respectively). However, 
based on frequency of capture and relative 
abundance (Fig. 4), the bathymetric center 
of occurrence for this species is between 13 
and 42 m, where 96% (189 of 197) of the 
specimens were captured. Only eight spec- 
imens, one each captured at the extremes 
of the depth range (9 m and 162 m, respec- 
tively) and six specimens taken between 52- 
62 m, were collected beyond the 13-42 m 
depth range. 

Geographical variation. —Compared with 
some other eastern Pacific tonguefishes 
(Mahadeva 1956, Mahadeva & Munroe 
1990), little geographic variation was noted 
in the numbers of dorsal- and anal-fin rays 
and total vertebrae for the specimens ex- 
amined. 

Co-occurring Symphurus species. —Sym- 
phurus prolatinaris has been collected with 
several other species of Symphurus, includ- 
ing S. melanurus Clark, S. chabanaudi, S. 
callopterus Munroe & Mahadeva, S. wil- 
liamsi Jordan & Culver, and S. melasma- 
totheca Munroe & Nizinski. 

Comparisons.—Symphurus prolatinaris 
is one of eight species of Symphurus char- 
acterized by a 1-5-3-2-2 ID pattern. All 
Symphurus species with this dorsal pteryg- 
iophore arrangement co-occur in shallow, 
warm-temperate and tropical waters of the 
eastern Pacific. Among these eight species, 
S. prolatinaris is distinguished in having the 
combination of high dorsal- and anal-fin ray 
and total vertebral counts, and a pupillary 
operculum. Ranges for dorsal- and anal-fin 
ray counts in S. prolatinaris scarcely overlap 
those for S. atricaudus, S. melasmatotheca, 
and S. williamsi, and there is no overlap in 
total vertebrae counts between these spe- 
cies. Symphurus prolatinaris has 102-112 
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dorsal-fin rays (versus 102 or fewer in these 
other three species); 85-93 anal-fin rays 
(versus 85 or less); and 54—58 total verte- 
brae (versus 53 or less). Symphurus prola- 
tinaris differs further from S. melasmato- 
theca in having 12 caudal-fin rays (versus 
11 in S. melasmatotheca), an unpigmented 
peritoneum (versus black), 3-8 small cte- 
noid scales on blind sides of the dorsal- and 
anal-fin rays (versus scales absent), a lightly- 
pigmented, veil-like pupillary operculum 
(versus darkly pigmented, well-developed 
pupillary operculum), and the first dorsal- 
fin ray anterior to the vertical through the 
front margin of the upper eye (versus first 
dorsal-fin ray at a point between the verti- 
cals through the mid-eye and posterior mar- 
gin of the upper eye in S. melasmatotheca). 

There is some overlap between the dor- 
sal- and anal-fin ray and total vertebrae 
counts of S. prolatinaris and S. melanurus. 
However, counts for S. prolatinaris range 
higher (dorsal-fin rays 102-112 versus 95- 
103 in S. melanurus; anal-fin rays 85-93 
versus 78-87; and 54—58 total vertebrae 
versus 50-54). Despite overlap in some me- 
ristic features, these species differ in many 
other anatomical features, including the size 
of the blind-side anterior nostril, which in 
S. prolatinaris is pronounced, elongate, and 
tubular, and is distinctly visible from the 
dermal papillae covering the blind-side 
snout. The blind-side anterior nostril of S. 
melanurus, 1n contrast, is a short, rounded, 
nub-like structure that is never as distinct 
as that of S. prolatinaris and frequently is 
hardly distinguishable from the dermal pa- 
pillae on the blind-side snout (see Fig. 2). 
Symphurus prolatinaris also lacks the well- 
developed fleshy ridge on the posterior por- 
tion of the ocular-side lower jaw that is ev- 
ident in S. melanurus. Furthermore, in S. 
prolatinaris, the blind sides of the dorsal- 
and anal-fin rays have about 3-8 small, 
ctenoid scales extending to about the mid- 
point of the fin rays, while in S. melanurus 
there are either no scales present, or at most, 
the blind sides of the dorsal- and anal-fin 
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rays have 1-2 small ctenoid scales present 
only along basal portions of fin rays. 

Dorsal- and anal-fin ray, and vertebral 
counts of S. prolatinaris overlap extensively 
those of the three remaining eastern Pacific 
tonguefishes characterized by a 1-5-3-2-2 
ID pattern (S. undecimplerus Munroe & Ni- 
zinski, S. elongatus (Ginther), and S. cha- 
banaudi). Symphurus prolatinaris differs 
from S. undecimplerus primarily in caudal- 
fin ray counts (12 versus 11 in S. undec- 
implerus), presence of scales on the blind 
sides of the dorsal- and anal-fin rays (versus 
their absence), by its smaller eye (80-105 
HL versus 104-153 HL), and in its modally 
higher counts for dorsal-fin rays (102-112 
versus 97-105), anal-fin rays (85—93 versus 
80-87), and total vertebrae (54-58 versus 
52-56). 

Fin-ray and vertebral counts of S. pro- 
latinaris completely overlap those of S. 
elongatus and S. chabanaudi. However, the 
new species is distinct from these other spe- 
cies. Symphurus prolatinaris differs from S. 
elongatus primarily in having a pupillary 
operculum and small ctenoid scales on the 
blind sides of the dorsal- and anal-fin rays 
(both characters absent in S. elongatus), a 
larger eye (15-21 SL versus 9-15 SL in S. 
elongatus), and a larger anterior nostril on 
the blind side relative to that of S. elongatus. 
Symphurus prolatinaris differs most notably 
from S. chabanaudi in possessing a pupil- 
lary operculum (absent in S. chabanaudi) 
and in lacking a large, dark-brown or black 
blotch on the outer surface of the ocular- 
side opercle (present in S. chabanaudi). Also, 
the dorsal-fin origin is more anterior in S. 
prolatinaris, with the first dorsal-fin ray an- 
terior to the vertical through the front mar- 
gin of the upper eye, while in S. chabanaudi 
the first dorsal-fin ray is usually only at or 
between verticals through the front margin 
and mid-point of the upper eye. 

Some meristic features of S. prolatinaris 
are similar also to those of other eastern 
Pacific tonguefishes, including S. callopter- 
us, S. leei Jordan & Bollman, S. diabolicus 
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Mahadeva & Munroe, and S. microlepis 
Garman, although it is possible to readily 
distinguish S. prolatinaris from any of these 
species. Symphurus prolatinaris differs from 
all four species in having a 1-5-3-2-2 ID 
pattern (versus 1-3-4-2-2 in S. callopterus, 
1-4-3-2-2 in S. Jeei, and 1-3-2-2-2 in S. dia- 
bolicus and S. microlepis). Symphurus pro- 
latinaris also differs from S. diabolicus and 
S. microlepis in having 4 hypurals, a pupil- 
lary operculum, and an unpigmented peri- 
toneum (versus 5 hypurals, no pupillary 
operculum, and a black or spotted perito- 
neum). Symphurus prolatinaris differs fur- 
ther from S. callopterus in having uniformly 
pigmented dorsal and anal fins (versus dor- 
sal and anal fins with a series of alternating 
pigmented blotches and unpigmented are- 
as), and in the small ctenoid scales on the 
blind sides of the dorsal- and anal-fin rays 
(absent in S. callopterus). In addition to 
lacking scales on the blind sides of the dorsal 
and anal fins, S. /eei also differs from S. 
prolatinaris in having the head length great- 
er than its width, while in S. prolatinaris 
head length is noticeably shorter than head 
width. 

The combination of a 1-5-3-2-2 ID pat- 
tern, 12 caudal-fin rays, pupillary opercu- 
lum, small scales on the blind sides of the 
dorsal- and anal-fin rays, and unpigmented 
peritoneum distinguishes S. prolatinaris 
from all other species of Symphurus occur- 
ring in Atlantic or Indo-Pacific waters. 


Additional Material of 
S. prolatinaris Examined 


Non-type material examined but not 
counted or used for morphometric infor- 
mation (64 specimens; 37.8-144.7 mm): 
Mexico. —SIO 79-11 (12, 54.2—77.8), Salina 
Cruz, Oaxaca, 16°00’N, 95°09.9'W, 42 m, 
6 Apr 1978. SIO 73-257 (22, 42.9-126.7), 
off NE shore of Golfo de Tehuantepec, 
15°30.0-—31.0'N, 93°22.0—23.1'W, 23 m, 10 
Apr 1973. Costa Rica: SIO 73-298 (30, 37.8- 
144.7), west coast, SSW off Punta Judas, 
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eastern point of entrance to Golfo de Ni- 
coya, 9°27.5'N, 84°30.7'W, 31 m, 22 Apr 
1973. 
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THREE NEW SPECIES OF THE BENTHO-PELAGIC 
FISH GENUS PLAGIOGENEION FROM THE 
SOUTHERN PACIFIC AND INDIAN OCEANS 

(TELEOSTEI: EMMELICHTHYIDAE) 


N. V. Parin 


Abstract. — Plagiogeneion geminatum, described from eight specimens from 
a seamount on the Nazca submarine ridge in the southeastern Pacific at 200 
m, is most similar to P. rubiginosum, but differs in having more transverse 
scales (37-39 vs. 29-34), and a slightly shorter pectoral fin and upper jaw. 
Plagiogeneion unispina, described from five specimens from a seamount of the 
Sala y Gomez submarine ridge at 280-310 m, and P. fiolenti, described from 
35 specimens from Walters Shoals in the southwestern Indian Ocean at 180- 
300 m, are distinct from other congeners in having only the lower opercular 
spine sharp and a more slender body. The former has more lateral line and 
transverse scales than P. fiolenti (67-73 vs. 60-70; 29-31 vs. 31-33). 


According to the revision of the Emme- 
lichthyidae by Heemstra & Randall (1977), 
the genus Plagiogeneion Forbes includes two 
species, P. rubiginosum (Hutton) known 
from New Zealand (type locality), south- 
eastern Australia, St. Paul and Amsterdam 
Islands, South Africa and Vema Seamount, 
and P. macrolepis McCulloch with very re- 
stricted distribution in the Great Australian 
Bight. These two species are easily recog- 
nized by the number of lateral-line scales 
(67-74 in P. rubiginosum vs. 48-51 in P. 
macrolepis). According to Eschmeyer (1990: 
317), the generic name Plagiogeneion is 
neuter so the ending of the adjectival species 
name rubiginosus must be modified to ru- 
biginosum. 

When taking part in an expedition to the 
southeast Pacific in 1984, I collected five 
emmelichthyids that were identified, using 
the key in Heemstra & Randall (1977), as 
P. rubiginosum. In 1986 I. I. Konovalenko, 
a fishery biologist with the AtlantNIRO 
Fisheries Institute (Kaliningrad, USSR), 
obtained from the same general area anoth- 
er eight specimens also referable to P. ru- 
biginosum using Heemstra and Randall’s 


key, but evidently different from the spec- 
imens in the first collection. When com- 
paring this material with other available 
specimens of Plagiogeneion, I found that 
three specimens from Walters Shoals, a sea- 
mount in the southwestern Indian Ocean 
also did not fit all characters of P. rubigi- 
nosum. In 1988, numerous additional spec- 
imens of the West Indian Ocean species were 
collected at Walters Shoals during the R/V 
Vityaz expedition (Collette & Parin 1991). 
Having very limited material of Plaigioge- 
neion from other than the localities men- 
tioned, I have decided not to try to revise 
the genus at this time but to simply describe 
the three apparently new species. 
Materials and methods. — Material of the 
three new species is listed in the species ac- 
counts. For comparisons, data on 31 spec- 
imens of P. rubiginosum received from P. 
Heemstra were used (counts and measure- 
ments of 18 specimens, 91-442 mm SL from 
New Zealand and New South Wales, 7 spec- 
imens, 235-350 mm from off South Africa, 
and 6 specimens, 120-189 mm from St. Paul 
and Amsterdam Is.). Additional material 
examined by me include a P. rubiginosum 
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(246 mm SL) from the Tasman Sea (37°42’S, 
167°40’E; ZIN 49828), 1 (178 mm) from 
South Africa (37°42'S, 17°23’E; ZIN 48829) 
and 1 (108 mm) from Walters Shoals 
(33°05'S, 43° 42’E; ZIN 49830) and 1 spec- 
imen of P. macrolepis (198 mm, 33°16’S, 
129°04'E; ZIN 38591). Not being convinced 
that the ““P. rubiginosum” from New Zea- 
land—Australia, St. Paul-Amsterdam and 
South Africa are conspecific (all are deep- 
bodied but differ in pectoral fin length, num- 
ber of pectoral rays and scales between dor- 
sal-fin origin and lateral line; see Tables 1, 
2), I compare the three new species with 
each of these allopatric populations. 

Measurements and counts were made as 
indicated in Heemstra & Randall (1977). 
Number of “scales in oblique transverse 
row’ means the sum of scales between the 
middle of the spinous dorsal fin and the 
lateral line plus the lateral line scale plus the 
scales between the lateral line and anal fin 
origin. Counts of bilateral elements were 
made on both sides of the body. 

In the species descriptions, characters of 
the paratypes (when different from the ho- 
lotype) are given in parentheses. Type spec- 
imens are deposited in Zoological Institute, 
Leningrad (ZIN) (including all holotypes), 
Australian Museum, Sydney (AMS), Los 
Angeles County Museum (LACM), Nation- 
al Museum of Natural History, Washing- 
ton, D.C. (USNM), J.L.B. Smith Institute 
of Ichthyology, Grahamstown (RUSI) and 
Zoological Museum of Moscow University 
(ZMMU). SL denotes standard length; HL, 
head length. 


Plagiogeneion geminatum, 
new species 
Fig. la 


Types.— Holotype: ZIN 49821, 270 mm 
SL, male; southeastern Pacific, Nazca Ridge, 
22°05'S, 81°14'W; commercial pelagic trawl 
at 200 m; I. I. Konovalenko; 11 Nov 1985. 

Paratypes.—ZIN 49822 (3, 262-280), 
USNM 316518 (1, 266); RUSI 35612 (1, 
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250); ZMMU 18276 (2, 253—-257)—same 
data as holotype. 

Diagnosis. — Body depth 30-33% SL; body 
width 16-18.5% SL; pectoral-fin length 27— 
28% SL, both opercular spines sharp; 37— 
39 scales in oblique transverse row; 69-74 
scales in lateral line; pectoral-fin rays 20- 
21; upper-jaw length 40-42% HL, maxilla 
width 16-17.5% HL; teeth present on vo- 
mer and palatines. 

Description. —Counts and measurements 
are summarized in Tables 2 and 3. 

Body depth 3.3 (3.0—3.3), head length 3.5 
(3.4—3.6) times in SL. Body depth/width = 
1.7 (1.8-2.0). Scales strongly ctenoid, 11 (11- 
12) between middle dorsal spines and lateral 
line and 26 (25-26) between the latter and 
anal fin origin. Pectoral fin long, almost equal 
to head length. Bony orbit 3.4 (3.1—3.4) times 
in head length, eye diameter almost equal 
to interorbital width. Snout length a little 
less than interorbital width. Upper jaw 
length/width = 2.5 (2.3-2.5). Ventral edge 
of preorbital bone finely serrate. Posterior 
edge of opercle with two sharp and rather 
strong spines. Narrow band of small sharp 
teeth at front of both jaws; vomer and pal- 
atines with a few small sharp teeth. Gill 
rakers 12 + 30 (11-13 + 28-31). Pyloric 
caeca 9-10. Caudal peduncle depth/width 
= 1.8 (1.7-2.0). Scales around caudal pe- 
duncle 35 (35-37). 

Color when fresh unknown. 

Comparisons. — Most similar to P. rubi- 
ginosum populations from the type locality 
(New Zealand) in body proportions and 
meristics but differs from this species in 
smaller and more numerous scales along the 
dorsal and ventral edges of body; as a result 
the total number of transverse scales is 
greater in P. geminatum (37-39, X 37.75 
vs. 29-34, ¥ 31.42). Also, pectoral fin and 
upper jaw are slightly shorter in P. gemi- 
natum than in P. rubiginosum from New 
Zealand and Australia. 

Other species of Plagiogeneion (including 
“P. rubiginosum” from South Africa and St. 
Paul—Amsterdam) have shorter pectoral fins 
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Table 1.—Selected proportional characters of Plagiogeneion rubiginosus from different localities (based on 
data presented by P. Heemstra and examined specimens). 


New Zealand South St. Paul and 

and Australia Africa Amsterdam Ids. 
Standard length, mm 91-442 108-350 120-189 
Greatest depth of body, % SL 31.0-35.5 30.8-34.8 30.7-32.3 
Pectoral fin length, % SL 28.0-30.6 21.6-27.2 23.5-25.6 
Maxillary width, % HL 41.6—-46.8 43.3-45.9 40.4-44.5 


(less than 27% SL). Also, P. unispina and 
P. fiolenti have more elongate bodies (depth 
28.5-30% SL), no vomerine or palatine 
teeth, and only one (lower) opercular spine 
well developed (in both these the upper one 
is rounded or indistinct). Plagiogeneion 
macrolepis has many fewer lateral-line scales 
(48-52). 

Etymology. —Named for its close simi- 
larity to its geminate congener, P. rubigi- 
nosum. 

Distribution. —Known only from a single 
seamount of the Nazca submarine ridge in 
the southeast Pacific at 200 m depth. 


Plagiogeneion unispina, 
new species 
Fig. 1b 


Types. —Holotype: ZIN 49823, 239 mm 
SL, male: 25°58’S, 100°36’W; bottom otter 
trawl; depth 310-290-300 m; N. V. Parin 
and Y. P. Pavlov; 5 Oct 1984. 

Paratypes.—ZIN 49824 (2, 152-236); 
USNM 316517 (1, 178); RUSI 35613 (1, 


173)—same data as holotype. Paratypes, es-, 


pecially both ZIN specimens, are in poor 
condition because the trawl was badly dam- 
aged and the specimens spent 5 days in 
twisted scraps of the net before their dis- 
covery and preservation. 

Diagnosis. — Body depth 28-30% SL; body 
width 13-15% SL; pectoral-fin length 24— 
26.5% SL; only lower opercular spine sharp; 
67-73 scales in lateral line; 29-31 scales in 
oblique transverse row; pectoral-fin rays 21— 
23; upper jaw length 39-40.5% HL, maxilla 


width 13-15% HL; no teeth on vomer or 
palatines. 

Description. —Counts and measurements 
are summarized in Tables 2 and 3. 

Body depth 3.4 (3.4—3.5, 3.9 in smallest 
paratype 152 mm SL), head length 3.5 (3.3- 
3.6) times in SL. Body depth/width = 2.0 
(1.9-2.2) . Scales feebly ctenoid, 9 left and 
8 right (8-9) between middle dorsal spines 
and lateral line and 20 (19-21) between the 
latter and anal fin origin. Pectoral fins short- 
er than head length. Bony orbit 3.3 (2.8- 
3.1) times in head length, eye diameter ap- 
proximately equal to interorbital width. 
Snout length a little less than interorbital 
width. Upper-jaw length/width = 2.6 (2.6- 
2.7). Ventral edge of preorbital bone finely 
serrate. Posterior edge of opercle with 
rounded (rounded or obtuse) upper projec- 
tion and sharp spine below. Narrow band 
of 2—3 rows of small teeth at front of both 
jaws; vomerine and palatine teeth absent. 
Gill rakers 12 + 28 (9-12 + 27-29). Pyloric 
caeca 11. Caudal peduncle depth/width = 
2.4 (2.1-2.4). Scales around caudal pedun- 
cle 30 (30-31). 

Color of fresh holotype: body and fins 
uniformly red, tips of caudal fin black. 

Comparisons.—Resembles P. fiolenti in 
many characters including unequal devel- 
opment of opercular spines, slender body 
depth, and short pectoral fins. These species 
can be distinguished by number of lateral- 
line scales (67-73, X 69.6 in P. unispina vs. 
60-70, X 66.0 in P. fiolenti), and transverse 
scales (29-31 vs. 31-33), by maxilla width 
(13-15 vs. 14.5—16.5% HL) and indices of 
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Table 2.— Continued. 


Fin rays 


Anal 


Dorsal 


Pectoral 


10 


Ill 


12 


20 21 22 23 XII XIII 10 


19 


Gill rakers 


Circumpeduncle scales 


43 


42 


41 


40 


39 


38 


37 


37 


36 


35 


34 


33 


32 


31 


30 


P. rubiginosus 


Australia-New Zealand 


South Africa 


_— 


St. Paul-Amsterdam 


P. geminatus 
P. unispina 


P. fiolenti 


5* 


For P. rubiginosus data of P. Heemstra are included. Characters of the holotypes marked by an asterisk. 
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body compression (body depth/width 1.9- 
2.2 vs. 1.6—1.8, peduncle depth/width 2.1- 
2.4 vs. 1.8—2.0). The apparent differences in 
body depth may be due to the poor condi- 
tion of the paratypes. 

Other species of the genus differ from P. 
unispina in deeper body, narrower maxilla 
and opercular spines equally developed. 
Also, P. rubiginosum from New Zealand— 
Australia and P. geminatum have longer 
pectoral fins (28-30.5 and 27-28% SL). 

Etymology. —The name refers to one of 
the most important diagnostic features of 
the species (presence of a single sharp spine 
on opercle). 

Distribution.—All specimens were col- 
lected in the same trawl taken at a seamount 
on the western part of the Sala y Gomez 
submarine ridge at 280-310 m depth. 


Plagiogeneion fiolenti, 
new species 
Figs. lc, 2a 


Types. — Holotype: ZIN 49825, 270 mm 
SL, male; near Walters Shoals; commercial 
pelagic trawl at about 250 m; A. S. Pio- 
trovsky; 28 Jul 1984 (R/V Fiolent, Sta. 44). 

Paratypes.—ZIN 49826 (2, 200-—205)— 
same data as holotype. ZIN 49827 (5, 158- 
206); 33°07'S, 43°51’E; bottom shrimp-trawl 
at 240-300 m; 24 Dec 1988 (R/V Vityaz, 
Sta. 2767). ZMMU 18277 (14, 127-170); 
33°08'S, 43°51'E; bottom shrimp-trawl at 
180-300 (700) m; 24 Dec 1988 (R/V Vityaz, 
Sta. 2768). USNM 307758 (2, 160-164), 
LACM 44784-1 (2, 250-152), and AMS un- 
cat. and RUSI uncat. (9, 131-166)—same 
data as ZMMU 18277. 

Non-types—ZMMU 18278 (8, 112-232); 
34°57'S, 81°10’E; commercial pelagic trawl 
at 230 m; 6 Jul 1988 (R/V Fiolent, no sta. 
number). 

Diagnosis. — Body depth 28-30% SL; body 
width 16-19.5% SL pectoral fin 24-26.5% 
SL; only lower opercle spine sharp; 60-70 
(usually 64—68) scales in lateral line; 31-33 
scales in oblique transverse row; pectoral- 
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Fig. la. Plagiogeneion geminatum sp. n., holotype, ZIN 49821, 270 mm SL. b. Plagiogeneion unispina sp. 
n., holotype, ZIN 49823, 239 mm SL. c. Plagiogeneion fiolenti sp. n., holotype, ZIN 49825, 270 mm SL. 
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Table 3.—Proportional measurements of Plagiogeneion geminatus, P. unispina and P. fiolenti. 


P. geminatus 


Holotype 7 paratypes 
Standard length, mm 270 251-280 
In percentage of SL: 
Greatest body depth 30.8 30.4—33.1 
Greatest body width 16.8 16.2-18.5 
Head length 28.5 18.4—29.7 
Eye diameter 7.8 7.9-8.6 
Orbit diameter 8.5 8.7-9.3 
Interorbital width 8.2 7.9-8.4 
Upper jaw length 11.9 11.7-12.2 
Upper jaw width 4.7 4.7-5.0 
Predorsal distance 37.4 37.4—38.6 
Distance snout to anus 64.0 64.0-66.9 
Spinous dorsal fin base 30.8 30.4-32.6 
Pectoral fin length 27.8 27.2-28.2 
Pelvic fin length 18.2 17.4-19.2 
Anal fin length 22.6 22.0-23.8 
Caudal fin length 32.6 30.4-34.4 
Caudal peduncle depth 8.0 7.8-8.4 
Caudal peduncle width 4.4 4.0-4.8 
Longest dorsal fin spine 15.2 13.5-16.0 
Penultimate dorsal spine 7.8 7.1-8.0 
Last dorsal fin spine 6.7 7.5-8.5 
First anal fin spine — 4.9-5.8 
Third anal fin spine 9.2 8.5-9.4 
Distance ventral fin to anus 9.9 9.2-11.2 
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P. unispina P. fiolenti 
Holotype 4 paratypes Holotype 12 paratypes 
239 152-236 270 149-206 
29.2 28.3'-29.8 28.9 28.3-30.0 
14.4 13.0-14.9 17.8 16.1-19.5 
28.5 27.6-30.2 BY 2 30.3-33.37| 
7.4 8.1-9.9 | 7.9 9.7-13.4 | 
8.5 8.9-10.5] 9.0 10.9-14.1 | 
7.9 8.1-8.7 9.6 8.8-9.5 | 
10.5 10.7-11.8 11.5 11.6-14.1 
4.0 3.9-4.6 4.6 4.6-5.3 
37.2 38.8-39.7 36.3 37.6-41.0 | 
67.5 63.2-65.7 64.4 63.6-67.8 
28.7 28.3-31.3 28.3 28.6-30.3 
24.1 24.1-26.3 25.6 23.9-26.6 
18.0 18.5-20.6 16.1 16.4-18.7 | 
22.6 22.0—22.8 20.6 20.5-23.8 
30.1 27.9-28.7 — 29.0-33.0 
8.2 7.8-8.2 7.4 7.4-8.0 
3.4 3.3-4.0 3.9 3.74.4 
12.8 13.4-15.8 10.7 10.9-13.7 
7.5 8.4-8.7 6.5 5.7-6.3 
— 7.5-9.8 6.3 5.1-7.4 
5.2 5.1-5.9 4.1 4.4-5.8 
— 8.7-9.5 8.3 7.6-9.3 
10.9 7.0-10.3 11.9 7.0-11.5 J 


1 25.6 in the paratype 152 mm SL; 2 | and | — proportion decreases or increases with increasing SL. 


fin rays 20-22; upper-jaw length 40-42.5% 
HL, maxilla width 14.5—16.5% HL; no teeth 
on vomer or palatines. 

Description. —Counts and measurements 
are summarized in Tables 2 and 3. 

Body depth 3.5 (3.3—3.5), head length 3.7 
(3.0—3.3) times in SL. Body depth/width = 
1.6 (1.6—1.8). Scales feebly ctenoid, 9 (8-10) 
between middle dorsal spines and lateral 
line and 21 (20-22) between the latter and 
anal fin origin. Pectoral fins shorter than 
head length. Bony orbit 3.0 (2.3—2.8) in head 
length, eye diameter less than interorbital 
width (equal to interorbital width in two 
paratypes 200 and 205 mm SL). Snout length 
less than interorbital width. Upper jaw 
length/width = 2.5 (2.4—2.8). Ventral edge 
of preorbital bone finely serrate. Posterior 
edge of operculum with rounded (rounded 
or obtuse) upper projection and sharp spine 


below. Narrow band of small teeth at front 
of both jaws; vomerine and palatine teeth 
absent. Gill rakers 13 + 28 (11-13 + 26- 
28). Pyloric caeca 10-13 in 6 paratypes. 
Caudal peduncle depth/width 1.6 (1.6—1.8). 
Scales around caudal peduncle 31 (30-33). 
Color of freshly collected Vityaz para- 
types (color photograph taken immediately 
after capture is published in Collette & Pa- 
rin, 1991: pl. Ig): body and head reddish 
pink dorsally becoming silvery laterally and 
ventrally; pectoral and caudal fins pink, the 
latter with blackish tips; other fins almost 
transparent. Holotype and Fiolent para- 
types “reddish green”’ as reported by the 
collector; in alcohol these are much darker 
than any other Plagiogeneion examined. 
Remarks. — Differences between the ho- 
lotype and paratypes in head length, orbit 
and eye diameter, and interorbital width 
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Fig. 2. Similar sized subadult specimens of Plagiogeneion fiolenti (185 mm SL, a) and South African P. 


rubiginosum (178 mm SL, b). 


(Table 3) are apparently connected with al- 
lometric growth. 

Non-type specimens collected at an un- 
named seamount of the East Indian Ridge 
do not differ from the type-series in any 
character and are considered conspecific. 

Comparisons. —The characters distin- 
guishing P. fiolenti from the most similar 
species, P. unispina, are considered in the 
latter species account. 

Other congeners have a deeper body, two 
sharp opercular spines, and different ranges 
of numbers of lateral-line scales (48-51 in 
P. macrolepis, 67-74 in all others). 

Distributions of P. fiolenti and South Af- 
rican “P. rubiginosum”’ seem to overlap as 
one specimen 108 mm SL (ZIN 49830) re- 


cently collected at Walters Shoals (trawling 
depth 870-880 m) has all diagnostic char- 
acters of the latter (greatest body depth 
33.3% SL, pectoral-fin length 21.6% SL, P 
20/20, lateral-line scales 68/70, scales be- 
tween the middle of spinous dorsal fin and 
lateral line 12). Distinctions between simi- 
lar sized specimens of the two mentioned 
forms in general appearance are evident 
from Fig. 2. 

Etymology. —Named for the R/V Fiolent 
from which the holotype and two paratypes 
were collected in 1984. 

Distribution. —Known from the vicinities 
of Walters Shoals, an isolated submarine 
seamount in the southwestern Indian Ocean 
(about 400 miles south of Madagascar), and 
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from another seamount located at the same 
latitude but in the eastern Indian Ocean 
(34°57'S, 81°10’E). It is likely that the record 
of P. rubiginosum from the unnamed sea- 
mount east of Walters Shoals (34°54’S, 
53°14’E; Duhamel, 1984) also refers to P. 
fiolenti. 
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MATSUBARICHTHYS INUSITATUS, A NEW GENUS 
AND SPECIES OF VELVETFISH (SCORPAENIFORMES: 
APLOACTINIDAE) FROM THE 
GREAT BARRIER REEF 


Stuart G. Poss and G. David Johnson 


Abstract. —Matsubarichthys inusitatus is described from a single specimen, 
taken from One Tree Island, Queensland, Australia. It is readily distinguished 
from other scorpaenoids by its unique dorsal-fin formula (II, IV, 6) and ver- 
tebral formula (9 + 12 = 21), both with fewer elements than previously reported 
for a scorpaenoid; a low anal fin-ray count (II,4); a pelvic fin-ray count of I,1; 
and the gill opening restricted to a pore dorsal to the opercle. Although the 
holotype is small (8.5 mm SL) and study of its internal anatomy thus limited, 
Matsubarichthys inusitatus is a relatively primitive aploactinid that can not be 
readily assigned to either of the two currently recognized aploactinid subfam- 
ilies, but may be a sister-group of the Bathyaploactininae. 


Neuston tow sampling conducted at One 
Tree Island at the southern end of the Great 
Barrier Reef resulted in the capture of a sin- 
gle predemersal-staged specimen represent- 
ing a new genus and species of Aploactini- 
dae (velvetfishes). 

Aploactinids, of which 36 have been pre- 
viously described, are widely distributed 
throughout the Indo-Pacific. However, 
many remain extremely rare in collections 
and thus poorly understood. Although it is 
evident that velvetfishes are closely allied 
with the scorpionfishes, particularly the 
stonefishes and waspfishes (Matsubara, 
1943a), the combination of presumptively 
uniquely derived characters used to define 
the family presents conflicting hypotheses 
of relationship. This paper describes an 
aploactinid scorpaenoid whose features un- 
derscore this conflict. 

Materials and methods. —Counts and 
head spine terminology used in this paper 
follow those of Eschmeyer (1969). Mea- 
surements were taken as specified in Poss 
(1982), but using an ocular micrometer in- 
stead of dial calipers. Illustration of the axial 
skeleton was based on multiple radiographs 


using Olympus SZH and Leitz Stereo TS 
binocular dissecting microscopes. 

Radiographic techniques suggested by 
Tucker and Laroche (1984) were followed. 
Radiographs were taken on a Koizumi Sof- 
tex SE X-ray unit, using Kodak ultrafine 
grain SB single emulsion diagnostic radio- 
graphic film and Kodak Industrex R type 
film. Exposure times of 6 to 12 sec at 50 to 
70 kv and 3 mA were employed. 

The specimen was lightly stained with 
alizarin red S in 70% ethanol to show more 
clearly critical osteological features not vis- 
ible in the radiographs. The bones stained 
only weakly, probably the result of pro- 
longed storage in unbuffered formalin prior 
to transfer to ethanol. 

The abbreviation AMS designates the 
Australian Museum, Sydney, where the ho- 
lotype and only specimen is deposited. 


Matsubarichthys, new genus 
Figs. 1, 2 


Type species. —Matsubarichthys inusita- 
tus. 

Diagnosis.— An aploactinid scorpaenoid 
fish with: dorsal fin II, IV, 6; anal fin II, 4; 
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pelvic fin I, 1; 15 pectoral fin-rays; fin rays 
in all fins unbranched; no enlarged preor- 
bital spines; no scales (except for lateral line); 
branchiostegal membranes connected to 
isthmus along entire length, opening to 
opercular chamber restricted to a small pore 
above tip of opercle; no slit behind posteri- 
ormost hemibranch; no pterygiophore in- 
serting between neural spines of sixth and 
seventh vertebrae. 

Matsubarichthys inusitatus can be distin- 
guished readily from all other scorpaenoid 
fishes by its dorsal-fin, pelvic-fin, and ver- 
tebral counts, which are lower than those of 
any other species in the suborder. 

Description. — Head large (Fig. 1), without 
extensive spination. Lacrimal (infraorbital 
1), immovable, its posteroventral border 
with 2 small, weak spines. Infraorbital bones 
2 and 3 strongly arched, with large infra- 
orbital canal pores opening as distinctly 
raised tubes. Small, tubular, fourth infra- 
orbital bone present. Nasal bone tubular, 
without spine. Anterior nostril, an attenuate 
tube near tip of snout, extends over pre- 
maxilla. Interorbit wide, with ascending 
processes of premaxillae extending between 
anterior half of orbits. Mouth strongly up- 
turned. Teeth on upper and lower jaws; none 
on palatines. Presence of teeth on vomer 
uncertain. No slit behind posteriormost 
hemibranch. One infrapharyngobranchial 
tooth plate. Epibranchial of first gill arch 
with a narrow, notably short uncinate pro- 
cess extending posteromedially from dorsal 
ramus of bone at an angle of about 90°. 
Three lateral-line pores on each side on low- 
er jaw, a fourth between lower jaw and pre- 
opercle on each side. Interhyal narrow 
throughout its length, not expanded poste- 
riorly. Branchiostegal rays 6. Posterior 
opening of opercular chamber restricted to 
a small pore above tip of opercle, with bran- 
chiostegal membranes firmly attached to 
isthmus. Ventral surface of urohyal narrow. 
No pseudobranch. 

Body covered with smooth skin, naked, 
except for lateral line. Swimbladder not vis- 
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ible in radiograph, probably absent. First 
two dorsal-fin pterygiophores enlarged and 
closely associated with cranium, both in- 
serting in first interneural space; first dorsal 
spine in supernumerary and second in serial 
association with first pterygiophore, both 
spines enlarged and robust, the second no- 
tably so; third pterygiophore inserting in 
fourth interneural space and bearing no su- 
pernumerary spine (Fig. 2). Neural spines 
of first two vertebrae small, directed for- 
ward, but not clearly visible in radiographs. 
Neural spines of sixth and seventh vertebrae 
without interdigitating dorsal-fin pterygio- 
phore. Caudal skeleton with parhypural and 
hypurals 1, 2, 3, and 4 fused into single plate 
and to urostyle (hypural 5 not visible in 
radiograph); neural spine of preural cen- 
trum wide and long; number of epurals and 
uroneurals not determinable. 

Etymology. —Named in honor of the late 
Professor Kiyomatsu Matsubara, in recog- 
nition of his pioneering and inspiring re- 
search on scorpaenoid fishes. The gender is 
masculine. 


Matsubarichthys inusitatus, 
new species 
Figs. 1, 2 


Holotype. —AMS 1.29395-001, 8.5 mm 
standard length (SL). Australia, Queens- 
land, Great Barrier Reef, Capricorn Group, 
One Tree Island, 23°30’S, 152°05’E, neus- 
ton tow, Patti D. Schmitt, date, time, and 
depth of capture unknown. 

Description. —Dorsal fin-rays II, IV, 6. 
Anal fin-rays II, 4. Pectoral fin-rays 15 night, 
15 left. Caudal fin damaged, but relatively 
long and rounded, without branched rays; 
10 segmented rays (5 ventral; 5 dorsal), and 
4 unsegmented, procurrent rays (2 dorsal; 2 
ventral). Lateral line with 6 long, tube-like 
scales, the first 3 very close together, the last 
extending over base of caudal fin. Gill rakers 
1 + 4=5 (right). Vertebrae: 9 precaudal + 
12 caudal = 21. 

Head extremely large; notably depressed 
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Fig. 1. 
of second dorsal fin spine reconstructed. 


(specimen with buccal cavity strongly flared 
laterally on preservation). Lacrimal with 
small spinous points, but without enlarged 
spines or strong ventral lobes. Preopercle 
with 2 short, somewhat blunt spines near 
posterior margin of third infraorbital bone, 
the more dorsal the larger; additional, more 
ventrally located spines, if present, not vis- 
ible through skin. Cheek with a few fleshy 
protuberances. Similar warty structures 
scattered over ventral surface of head. 

Body scales absent, except for lateral line. 
Lateral-line scales extremely long, distinctly 
tubular. The first 3 touch each other and 
appear, without high magnification, as a sin- 
gle elongate scale, except for presence of 
pores demarking their ends. 

Dorsal fin originates above dorsal arm of 
preopercle, with anteriormost two spines 
well separated from remainder of fin; the 
first locked and directed anteriorly, the sec- 
ond more robust, also locked, but directed 
vertically. Second spine broken (recon- 
structed in Fig. 1). Third and succeeding 
spines relatively narrow. 

Color in life unknown. Color of specimen, 
now in 70% ethanol, uniformly buff tan with 
several conspicuous, densely melanic inclu- 
sions that form distinct, deep-to-superficial 
spots, most bilaterally symmetric: largest, 
about % to 4 size of pupil in ventral well 
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Holotype of Matsubarichthys inusitatus in lateral view (AMS I.29335-001, 8.5 mm SL). Broken tip 


of orbit just dorsal to third infraorbital bone; 
another smaller spot deep and immediately 
ventral to opercular-hyomandibular hinge; 
a smaller inclusion just dorsal to opercular 
opening, and a still smaller spot anterior to 
this; two small spots on each side posterior 
to symphysis of premaxillae; large spot on 
left side of isthmus; several minute dark 
spots over ventral surface of iris, one lateral 
to urostyle. Small, densely melanic spots at 
bases of dorsal-fin spines, one between base 
of first and second, one posterior to fourth, 
and a more conspicuous one posterior to 
fifth spine; spot anterior to anal-fin origin; 
another near base of last dorsal-fin ray (right 
side only); one in axil of left (but not right) 
pectoral fin. 

Measurements for the holotype in mm are 
as follows (percent SL in parentheses): stan- 
dard length 8.5, head length 3.7 (44); snout 
0.8 (9); orbit 1.0 (12); interorbit 1.0 (12); 
jaw 1.4 (16); postorbit 2.0 (24); body depth 
3.1 (36); predorsal 2.2 (26); anal fin 2.9 (34); 
caudal fin 1.6 (19); pectoral fin 3.1 (36); pel- 
vic fin 0.6 (7); dorsal spines, first 0.7 (8), 
second 0.9 (11), third 0.3 (4), fourth 0.6 (7), 
fifth 0.7 (8), sixth 0.7 (8); anal spines, first 
0.8 (9), second 1.1 (13); width of interorbital 
ridge 0.4 (5); caudal peduncle depth 0.9 (11); 
snout to second dorsal spine 2.3 (27), to 
third dorsal spine 4.0 (47), to fourth dorsal 
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Fig. 2. Axial skeleton of holotype of Matsubarichthys inusitatus as reconstructed from multiple radiographs. 
Neural and haemal spines are not autogenous. Shape of anterior pterygiophores and epural region of caudal 
skeleton (indicated by hatching) cannot be determined from radiographs. Bar represents 2.0 mm. 


spine 4.4 (52), to fifth dorsal spine 4.7 (55), 
to pelvic-fin insertion 3.0 (35); width of first 
dorsal spine at midlength 0.2 (2); depth of 
interorbit at midorbit 0.1 (1); incision of fin 
membrane at fourth dorsal spine from tip 
to membrane 0.1 (1); opercular tip to dorsal 
fin 0.7 (8); uppermost preopercular spine 
1.0 (12); first dorsal spine to fifth dorsal spine 
3.1 (36), to pelvic-fin insertion 2.8 (33), to 
anal-fin origin 4.5 (53); fifth dorsal spine to 
pelvic-fin insertion 4.0 (47), to last dorsal 
spine 0.9 (11), to anal origin 2.2 (26); last 
dorsal spine to last dorsal ray 2.3 (27), to 
pelvic insertion 4.0 (47), to last anal ray 2.4 
(28), to anal origin 2.0 (24); last dorsal ray 
to last anal ray 1.2 (14), to anal origin 2.4 
(28); anal-fin origin to last anal ray 1.9 (22); 
pelvic-fin insertion to anal-fin origin 3.2 (38). 

Distribution. —Known only from the ho- 
lotype taken near the southern end of the 
Great Barrier Reef at One Tree Island, Cap- 
ricorn Group, Queensland, Australia. 

Etymology.—The Latin specific epithet, 
inusitatus, means unusual or rare. 

Comparisons. —A pelvic fin with only one 
spine and a single soft ray (I,1) is known to 
occur among scorpaenoids only in atypical 
specimens of the aploactinids Erisphex pot- 
tii and Kanekonia florida. 

Distinct, densely melanic spots on the 
head are unusual among scorpaenoids. It is 
likely that their presence in our specimen is 
a transitory larval/juvenile character but this 


cannot be verified until larger specimens are 
collected. Large tubular lateral-line scales 
occur commonly in Cocotropus-stem scor- 
paenoids. Those of Matsubarichthys inusi- 
tatus are particularly large, but this exag- 
gerated size may reflect a juvenile condition. 
In the tetrarogine Coccotropsis gymnoder- 
ma, which also has very large tubular lat- 
eral-line scales, those of very small speci- 
mens appear disproportionately large. 
Conspicuous cephalic lateral-line pores are 
present in the aploactinid Prosoproctus pa- 
taecus (see Poss & Eschmeyer, 1979). Dis- 
tinctly tubed head pores occur in a number 
of aploactinids, for example Xenaploactis 
anopta (see Poss & Eschmeyer, 1980). 
Discussion.—The precise limits of the 
Aploactinidae and the details of their phy- 
logeny are uncertain due to the high degree 
of morphological differentiation and con- 
siderable character incompatibility among 
specialized features otherwise useful in 
characterizing velvetfishes. Matsubara 
(1943a, 1943b) defined the aploactinids (as 
a subfamily Aploactinae [sic] of the Scor- 
paenidae) based on the close association of 
the anteriormost two dorsal spines with the 
cranium, their separation from succeeding 
dorsal spines, a highly reduced suspenso- 
rium, and lack of a supraoccipital crest (nei- 
ther of the latter two features readily visible 
from radiographs of Matsubarichthys inu- 
sitatus). These features probably are not 
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uniquely derived among scorpaenoids and 
do not characterize all aploactinids. Among 
scorpaenoids it is typical for a single pte- 
rygiophore to insert between each succes- 
sive pair of neural spines, except the ante- 
riormost. However, among all species 
assigned to the Aploactinidae as delimited 
by Poss & Eschmeyer (1978), a single pair 
of neural spines, invariably of vertebrae 6- 
8, have no interdigitating pterygiophore. 
A combination of presumably special- 
ized, but not uniquely derived, features 
readily distinguishes aploactinids from oth- 
er scorpaenoid fishes. These include the to- 
tal absence of branched fin rays, notably 
tubular and often highly ornamented lat- 
eral-line scales, non-spinous, tubular nos- 
trils, pelvic fins with 1-3 soft rays, no slit 
behind the 4th gill arch, a single infrapha- 
ryngobranchial tooth plate, no palatine teeth, 
typically blunt as opposed to pungent head 
spines, and atypical, tack-like, pseudocy- 
cloid or ctenoid scales, when scales are pres- 
ent. These features also place Matsubarich- 
thys inusitatus within the Aploactinidae. 
Matsubarichthys inusitatus can not, how- 
ever, be assigned unequivocally to either 
aploactinid subfamily. Matsubarichthys in- 
usitatus is unlike members of the Aploac- 
tininae in lacking a unique papillose exten- 
sion near the isthmus that forms a seal 
between the otherwise separate isthmus and 
branchiostegal membranes (Poss & Esch- 
meyer 1978). Although M. inusitatus shares 
a highly restricted gill slit and a narrow pos- 
terior margin of the interhyal with members 
of the Bathyaploactininae, it lacks the great- 
ly enlarged and highly movable first infra- 
orbital bone, rather spatulate head spines, 
and characteristic orientation, shape, and 
reduced size of the opercle that characterize 
the two bathyaploactine genera Acantho- 
sphex and Bathyaploactis. Interestingly, the 
first epibranchial of Matsubarichthys inu- 
sitatus bears a much reduced posterome- 
dially directed uncinate process similiar to 
that of Acanthosphex leurynnis and Kane- 
konia florida. Matsubarichthys may prove 
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to be the sister-group of the bathyaploac- 
tines. If so, the shapes of the highly mobile, 
complex, and variously spined lacrimals 
seen in both aploactinines and bathyaploac- 
tines, and especially useful in diagnosing the 
genera, may be quite plastic phylogeneti- 
cally. 

As Poss & Eschmeyer (1979) pointed out, 
it is difficult to argue that the presence of 
restricted gill slits resulting from fusion of 
the branchiostegal membranes to the isth- 
mus is uniquely derived among scorpae- 
noids (these authors erroneously included 
Gnathanacanthus goetzeei among scorpae- 
noid species with restricted gill openings). 
Nonetheless, the combination of features 
associated with this fusion that occurs in all 
members of the Synanceiinae (sensu Esch- 
meyer & Rama Rao 1973 and including 
Erosinae of Matsubara 1943a, 1943b), the 
Minoinae, the Choridactylinae (sensu Esch- 
meyer et al. 1979), and some aploactinid 
scorpaenoids, may indicate common an- 
cestry. Many species of these lineages pos- 
sess extremely large heads (greater than 40% 
SL), enlarged and variously mobile lacrimal 
spines, anterior neural spines in the region 
of precaudal vertebrae 5 to 8 that are no- 
tably thinner and more delicate than the 
others, a long and expanded neural spine on 
the first preural centrum, a strongly con- 
solidated caudal skeleton with a reduced 
number of caudal fin-rays, palatines with- 
out teeth, a single bilaterally symmetric pair 
of infrapharyngobranchial tooth plates (ex- 
cept Inimicus spp. and Erosa erosa, which 
have two bilaterally symmetric pairs, albeit 
the anterior pair substantially reduced in the 
latter genus), and loose, virtually naked skin 
(lateral-line scales and vestigial scales in a 
few species excepted). 

Like other aploactinids, M. inusitatus is 
more specialized than the synanceiines, 
choridactylines, and minoines, at least in 
having one pair of consecutive neural spines 
(6 and 7 in M. inusitatus) of the precaudal 
vertebrae that lacks an intervening dorsal 
pterygiophore. Like some aploactinids, the 
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anterior nostril is far forward on the snout. 
The combination of character states in M. 
inusitatus results in incompatibility among 
shared, derived characters that would oth- 
erwise be useful in establishing the cladistic 
relationships of the relatively advanced 
members of the Cocotropus stem. Another 
rare scorpaenoid, Eschmeyer nexus, which 
exhibits a number of features discussed 
above (Poss & Springer 1983), poses similar 
problems. Additional specimens of Mat- 
subarichthys inusitatus and other extremely 
rare basal aploactinids are needed for more 
rigorous analyses. 
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STUDIES OF NEOTROPICAL CADDISFLIES, XLVI: 
THE TRICHOPTERA OF THE RIO MOCHE BASIN, 
DEPARTMENT OF LA LIBERTAD, PERU 


Oliver S. Flint, Jr. and Luis Reyes A.! 


Abstract. —Twenty-four species are recorded from the Rio Moche (primarily) 
and Rio Safia basins of northwestern Peru. The climatological, chemical, and 
life zone characteristics of the Rio Moche are discussed. Six species are de- 
scribed as new: Chimarra (C.) dolabrifera, C. (Curgia) otuzcoensis, Smicridea 
(Rhyacophylax) bidactyla, Hydroptila sicilicula, Neotrichia riparia, and Triae- 
nodes peruanus. The trichopterous fauna of this region is basically one of wide- 
spread species, some known from the U.S.A. to Chile. 


The trichopterous fauna of Peru, the third 
largest country in South America, is very 
poorly known. There have been very few 
studies dealing exclusively with Peru, and 
these are limited to very restricted portions 
(Martynov 1912; Roback 1966; Flint 1975, 
1980), thus most Peruvian records are scat- 
tered throughout the literature. Reyes has 
compiled a list of 107 species recorded from 
Peru (including those newly reported in this 
paper), which is certainly but a small frac- 
tion of the number of species that must oc- 
cur there. Essentially nothing has been re- 
corded from the coastal and immediately 
adjacent montane zones of northern Peru. 
This is the first report on the Trichopterous 
fauna that may be expected in other such 
suitable sites in these dry regions of western 
South America. Material on which this study 
is based is deposited in the National Mu- 
seum of Natural History (NMNH), Wash- 
ington and the Museo de Historia Natural 
“Javier Prado,’ Lima, Peru. 


Rio Moche Basin 


The Rio Moche basin is wholly located 
in the Department of La Libertad on the 
northwestern coast of Peru, the river enter- 


' Please see postscript. 


ing the Pacific Ocean just south of Trujillo, 
its capital (Fig. 1). The drainage basin is 
about 96 km deep, widening to about 25 km 
at the ocean, and covering 2708 square km. 
It is situated between parallels 7°46’ and 
8°15’ South and between meridians 78°16’ 
and 79°08’ West. 

The river itself is 102 km long with an 
average gradient of 4% (this and the follow- 
ing information is extracted primarily from 
Anonymous 1973, 1987). Its origin is in the 
Laguna Grande at 3988 m elevation, near 
the town of Quiruvilca in the Province of 
Santiago de Chuco, from which it flows 
through the Provinces of Otuzco and Tru- 
jillo (Fig. 2). Just below the town of Simbal, 
at 576 m, it is joined by the Rio Sinsicap, 
which originates above the village of Sin- 
sicap at over 3000 m. Most of the collec- 
tions were made in the portion of the Rio 
Sinsicap between Simbal and the junction 
with the Rio Moche. This section of the 
river is called by local inhabitants the Rio 
Lucumar (Figs. 3, 4) and it divides into sev- 
eral arms, which reunite near the village of 
Cumbray at which point it takes the name 
of Cumbray Creek (Figs. 5, 6) and serves as 
the laundry area for the small village. 

The rains in the basin are concentrated 
from January to April, with the driest pe- 
riod from June to September. The average 
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Fig. 1. 
provincial subdivisions and its position in Peru. 


annual rainfall in the littoral is about 10 
mm, rising perhaps to 100 mm at Simbal 
(average annual rainfall at nearby Samne, 
1450 m is 162 mm), and to near 1500 mm 
at the river’s origin (average annual rainfall 
at Quirivilca is 1389 mm). During low water 
flow the Rio Lucumar near Simbal is 1-1.5 
m wide by 30-50 cm deep (Fig. 3), increas- 
ing to 2.5 m by 50-70 cm in the rainy season 
(Fig. 4). The Cumbray Creek section is a bit 
larger, in the dry season 1.5 m by 50 cm 
(Fig. 5) but 3 m by 60-80 cm in the wet 
(Fig. 6). Much of the water of the lower Rio 
Moche is diverted for irrigation, but at 
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Map showing the placement of the Rio Moche basin (stippled) in the Department of La Libertad, its 


Puente Moche the river still runs 3-4 m by 
50-80 cm in the dry season and 12-15 m 
by 1 m in the rainy season. An analysis of 
the water of Cumbray Creek gives a pH of 
7.5, conductivity of 0.78 mmhos/cm, sum 
of cations 9.2 meq/] (Ca 4.2, Mg 2.6, Na 
2.4, K 0.05), sum of anions 9.2 meq/I (CO, 
0, HCO, 3.5; NO; 0, SO, 4.5, Cl 1.2). 

The Rio Moche over its course passes 
through five Holdridge life zones (Tosi 
1960). It arises in “‘pradera muy haumeda 
montano (pmh-M)” which has an annual 
rainfall of 1000-1400 mm, passing at ap- 
proximately 3700 m into the “‘pradera hu- 
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Fig. 2. Details of the Rio Moche, its tributaries and principal towns. 


meda montano (ph-M)”’ which lies in an 
annual rainfall regime of 500-1000 mm. 
Between elevations of 1600—2800 m, with 
annual rainfalls in the range of 200-500 mm 
the river flows in the “‘estepa espinoso mon- 
tano-bajo (ee-MB)” zone. In the zone of 
Simbal and Cumbray Creek, where most of 
the collections were made, at elevations of 
500-1800 m and rainfalls of 50-200 mm 
the life zone is denoted as “‘matorral desér- 
tico pre-montano (md-PM).” Puente Moche 
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is situated below this zone in the “desierto 
pre-montano (d-PM),” which runs to the 
mouth of the river with rainfall between O- 
50 mm. 

The streamside vegetation at Cumbray 
Creek is dominated by Baccharis sp. (Fig. 
5), with other typical plants of this zone: 
Cereus macrostibas, Cereus candelaris, 
Capparis sp., and Caesalpinia sp. Typical 
plants of the coastal zone are: Capparis spp., 
Crytocarpus sp., Acacia macracantha, 


Figs. 3-4. Rio Lucumar, near Simbal, site of the collections of Triaenodes peruanus: 3, dry season, June 


1988; 4, wet season, January 1989. 
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Figs. 5-6. Cumbray Creek section, near Cumbray: 5, dry season, showing Baccharis the principal component 


of the flora, June 1988; 6, wet season, January 1989. 


Arundo donax, Ginerium oleander, Schinus 
molle, Tessaria integrifolia, Baccharis sp. 
and Ludwigia sp. 


Distribution 


Figure 7 shows the known distributions 
of the twenty-four species of Trichoptera 
taken in this survey that could be specifi- 
cally determined. Four of the species are 
recorded only from the Rio Moche basin, 
while three additional species are known 
with certainty only from adjacent Ecuador 
or Peru. However, the majority are distrib- 
uted into Central America, Mexico or even 
to the U.S.A. or the West Indies and a few 
are also known to live as far south as Ar- 
gentina or Chile. 

Thus, it seems that the somewhat depau- 
perate trichopterous fauna of the Rio Moche 
Basin, at least up to 500-600 m, is one with 
most species having a wide distribution in 
Central America and northern South Amer- 
ica. We predict that the apparently endemic 
species will be found to exist as far north as 
Ecuador and south perhaps to central Peru, 
if not farther. The fauna here reported will 
probably be found in similar coastal river 
systems between central Ecuador and cen- 
tral Peru. 


Family Hydrobiosidae 
Atopsyche species 1 


This is a very large genus of over 100 
described species, limited exclusively to the 


Americas, including the Greater Antilles and 
the southwestern United States. Nine spe- 
cies have been recorded from Peru, but un- 
doubtedly many more will be found with 
more extensive collecting. The cleared gen- 
italia of the examples taken in this survey 
reveal two very distinctive species, but they 
cannot be specifically identified as males are 
lacking. 

Species 1 is known only from larvae and 
a female metamorphotype, thus its wing 
length and general coloration are unknown. 


SH eltes 2 
; Dist. | | o/2/ 8/818) 5 8 £ 
Species alzle|£| S12) 3) [3] | el Bs 
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Protoptila orotina Ix x 
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Fig. 7. Known distributions of the identified spe- 
cies of caddisflies collected in the Rio Moche and Rio 
Sana basins. 
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The general body size of the pupa would 
indicate that it is quite a bit smaller than 
the following species, perhaps with a fore- 
wing length of only 10 mm. 

Material.— Peru, Dept. La Libertad, Prov. 
Trujillo, Dist. Simbal, Rio Lucumar-Cum- 
bray Creek, 17 Sep 1989, L. Reyes A., 2 
larvae, 3 prepupae, 3 pupae, 1 2 metamor- 
photype. 


Atopsyche species 2 


This species, only known from a single 
female, has a forewing length of 13 mm and 
a dark coloration. 

Material. —Peru, Dept. La Libertad, Prov. 
Otuzco, Dist. Otuzco, Rio Pollo, Otuzco, 
2620 m, 1 Jul 1989, L. Reyes A., 1 9. 


Family Glossosomatidae 
Protoptila tojana Mosely 


Protoptila tojana Mosely, 1954:331.—Flint, 
1963:476.—Maes & Flint, 1988:2. 


The species was described from southern 
Mexico, and recorded from Honduras, Nic- 
aragua, Costa Rica and Lima, Peru, thus 
exhibiting the greatest known range of any 
species in the genus. There is additional ma- 
terial from Guatemala, El Salvador, Pana- 
ma and Ecuador in the NMNH. Its presence 
in northern Peru is, therefore, not surpris- 
ing. In addition to the adults, larvae, pupae, 
and male and female metamorphotypes 
have been taken. 

Material. —Peru, Dept. La Libertad, Prov. 
Trujillo, Dist. Simbal, Rio Lucumar, Sim- 
bal, 11-12 Dec 1987, L. Reyes A., 4 6; 24 
Jun 1988, 3 4, 1 2; 6 Jul 1989, 14 4, 1 9; 22 
Jul 1989, 29 6, 2 2; 5 Sep 1989, 5 4. Rio 
Lucumar, Cholocar, 17 Sep 1989, 1 6. Rio 
Lucumar-Cumbray Creek, 15 Apr 1988, 1 
6. Dist. Laredo, Rio Moche, Conache, 28 
Jul 1989,.6 4, 4 2. Dist. Moche, Rio Moche 
near Puente Moche, 18 Jul 1989, 6 4, 4 9. 
Dept. Lambayeque, Rio Sana, Oyotun, 200 
m, 18 Nov 1989, 7 6. 
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Protoptila orotina raposa Flint 
Protoptila orotina raposa Flint, 1974a:13. 


This subspecies was described from the 
wet Pacific coast of Colombia; this is the 
second known occurrence of the subspecies. 
The nominate subspecies is found widely 
along the drier Pacific coast of Costa Rica 
and Panama. 

Material.— Peru, Dept. Lambayeque, Rio 
Sana, Oyotun, 200 m, 18 Nov 1989, L. 
Reyes A., 9 2. 


Family Philopotamidae 
Chimarra (Chimarra) dolabrifera, 
new species 
Figs. 8-11 


This species is closely related to C. platy- 
rhina Flint from Venezuela. It is recognized 
by differences in the tenth tergites and clasp- 
ers of the male genitalia. The tenth tergite 
in C. platyrhina is slightly upturned apically 
in lateral aspect and only slightly expanded 
in dorsal aspect; in C. dolabrifera the tergite 
is straight apically with a distinct dark pro- 
jection subapically which in dorsal aspect is 
seen to be a sharp point directed laterad. 
The clasper of C. dolabrifera in posterior 
aspect has its dorsal process developed into 
a distinct mesal lobe which in C. platyrhina 
is totally lacking. 

Adult. —Length of forewing, 4.5 mm. Col- 
or overall fuscous, unicolorous; legs basally 
a bit paler. Forewing with a bulla on Rs; 
hindwing with 4 branches to Rs and 3 to 
M. Male genitalia: Ninth segment with an- 
terior margin produced ventrolaterally, with 
a short dorsolateral process; posteroventral 
process triangular in outline, about as long 
as wide basally. Tenth tergum with a pair 
of elongate mesal plates, most heavily scler- 
otized along dorsal margin; lateral plate 
elongate, tapering apicad with a midlateral 
more strongly sclerotized ridge ending in a 
dark knob subapically, in dorsal aspect this 
knob is produced as a sharp laterally-di- 
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Figs. 8-16. Male genitalia of Chimarra. 8-11, C. dolabrifera: 8, lateral; 9, ninth and tenth terga, dorsal; 10, 
clasper, posterior; 11, phallus with endotheca everted, lateral. 12-16, C. otuzcoensis: 12, phallus, lateral; 13, 
apex of phallus, dorsal; 14, lateral; 15, eighth, ninth and tenth terga, dorsal; 16, ninth sternum and claspers, 


ventral. 


rected point and the ridge expanded at mid- 
length. Clasper with a broad, scooplike ven- 
tral portion and an apicodorsal process 
elongate and narrow in lateral aspect, but 
bearing a distinct mesal expansion in pos- 


terior aspect. Phallus with an apicoventral 
spine, a pair of subequal internal spines, a 
slender rod and ring assembly, and a dark 
spiculate pouch with a small sclerite bearing 
a cluster of small spines. 
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Material. —Holotype, male: Ecuador, 
Prov. Pichincha, Rio Palenque Biological 
Station, 47 km S Santo Domingo de los Co- 
lorados, 750 m, 29 Jul 1976, J. Cohen, 
NMNH. Paratypes: Same data, 3 6; same, 
but 14 km E Santo Domingo de los Colora- 
dos, 5 Jul 1975, Langley & Cohen, 2 6; same, 
but 29 km W Santo Domingo de los Co- 
lorados, 6 May 1975, P. J. Spangler, 1 4. 
Prov. Los Rios, Rio Palenque Biological 
Station, 56 km N Quevedo, 220 m, 7 Jan 
1978, P. J. Spangler, 1 ¢. Prov. Cotopaxi, 
133 km W Latacunga, 1080 ft [327 m], 2 
Jul 1975, Langley & Cohen, 6 6. Prov. Es- 
meraldas, La Union, 3 Feb 1979, J. J. An- 
derson, 1 6. Peru, Dept. La Libertad, Prov. 
Trujillo, Dist. Simbal, Rio Lucumar, Sim- 
bal, 17 Jun 1988, L. Reyes A., 9 4, 3 2; same, 
but Rio Lucumar-Cumbray Creek, 430 m, 
10 Mar 1987, 6 4, 3 9; same, but 5 Sep 1987, 
10 3, 4 9. Dist. Moche, Rio Moche near 
Puente Moche, 12 Dec 1988, 1 @. 


Chimarra (Chimarra) emima Ross 


Chimarra (Chimarra) emima Ross, 1959: 
172.—Flint, 1991. 


The species was originally described from 
Panama, and since recorded from Nicara- 
gua, Costa Rica, Colombia and Ecuador. 
This is the first record of the species from 
Peru. 

Material. —Peru, Dept. Lambayeque, Rio 
Sana, Oyotin, 200 m, 18 Nov 1989, L. 
Reyes A.,1 6, 1 9. 


Chimarra (Curgia) otuzcoensis, 
new species 
Figs. 12-16 


Within the New World species of Chi- 
marra this species is placeable no further 
than to subgenus. The genitalia offer two 
previously unknown character states: the 
cercus is at first sight lost, but it would ap- 
pear to have completely fused with the lat- 
eral surface of the tenth tergum and to be 
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represented by a distinctly setate area, and, 
secondly, the tenth tergum is deeply divided 
mid-dorsally with the lateral portions nar- 
row and rodlike. The armature internally at 
the apex of the phallus is also very different 
from anything seen in congeneric species. 

Adult.—Length of forewing, 7-8.5 mm. 
Color overall jet black, immaculate. Fore- 
wing without bulla in the radial system; 
hindwing with 4 branches to Rs and 3 to 
M. Male genitalia: Eighth sternum narrow, 
parallel-sided, posterior margin concave; 
tergum produced posteriad into a pair of 
rounded, submesal lobes. Ninth segment 
produced into a rounded anteroventral lobe; 
with a small posteromesal keel; posterolat- 
eral margin slightly produced and angulate 
at midlength. Cercus apparently completely 
fused to lateral surface of tenth tergum, ap- 
parent only as a setate area. Tenth tergum 
in lateral aspect broad basally, produced into 
an apical, noselike lobe with many sensillae; 
in dorsal aspect with a deep, U-shaped, 
mesal excision separating lateral arms. 
Clasper elongate, rectanguloid with a small 
apicodorsal point in lateral aspect, in ven- 
tral aspect with an apicomesal lobe from 
dorsal margin. Phallus tubular, inflated ba- 
sally; apex with a thin, pointed process from 
dorsolateral surface on each side; a pair of 
long, arched, black spines dorsally, and a 
shorter pair of black spines laterally; mid- 
ventrally with a large, black spine whose 
apex is trifid in ventral aspect and which 
bears a pair of slender basal processes. 

Material. —Holotype, male: Peru, Dept. 
La Libertad, Prov. Otuzco, Dist. Sinsicap, 
Rio Sinsicap, Sinsicap, 2000 m, 23 Sep 1989, 
L. Reyes A., NMNH. Paratypes: Same data, 
Wey Gy Ss 


Family Polycentropodidae 
Polycentropus joergenseni Ulmer 


Polycentropus Jorgenseni Ulmer, 1909:75.— 
Fischer, 1962:83.— Weidner, 1964:91. 
Polycentropus colombiensis Banks, 1910: 
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160.—Fischer, 1962:67.—Flint, 1967:6 
(new synonymy). 

Polycentropus anomalus Navas, 1923: 
201.—Fischer, 1962:66 (new synonymy). 


This species is very widely distributed 
along the Andes Mountains of western South 
America. Examples have been seen from 
Argentina, Bolivia, Colombia, Ecuador and 
Venezuela; Peru is here added to the list. 

The types of all three names have been 
studied by Flint. The male lectotype from 
Pedregal, Argentina, is in the Zoologische 
Staatsinstitut und Zoologisches Museum, 
Hamburg, Germany. A male syntype, bear- 
ing a Navas ““Typus”’ label (and hereby des- 
ignated the lectotype), of P. anomalus Na- 
vas from “‘La Granja (Alta Gracia) Prov. de 
Cordoba 1-8.IV.1920 C. Bruch”’ is in the 
Museo Argentino de Ciencias Naturales 
“Bernardino Rivadavia,” Buenos Aires, 
Argentina. The female holotype of P. co- 
lombiensis Banks, temporarily at the Na- 
tional Museum of Natural History, is prop- 
erty of the Museum of Comparative 
Zoology, Cambridge, Massachusetts. The 
genitalia of the lectotype of P. anomalus has 
been cleared and found to agree with that 
of P. joergenseni from western Argentina. 
The P. colombiensis female type also has 
been cleared and its genitalia compared with 
females associated with males of P. joer- 
genseni from several different regions, and 
all found in agreement. 

Material. — Peru, Dept. La Libertad, Prov. 
Otuzco, Dist. Sinsicap, Rio Sinsicap, Sin- 
sicap, 2000 m, 23 Sep 1989, L. Reyes A., 2 
6, 2 2, 5 larvae, 2 pupae, 5 2 metamorpho- 
types. 


Family Hydropsychidae 
Smicridea (Smicridea) bivittata 
(Hagen) 


Hydropsyche bivittata Hagen, 1861:291. 

Smicridea (Smicridea) bivittata (Hagen). — 
Fischer, 1963:131; 1972:144.—Flint, 
1974b:16; 1981:22. 
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This is a common, widespread species 
from Mexico south to Ecuador, and east- 
wardly across northern South America to 
Suriname; this is the first known record from 
Peru. 

Material.— Peru, Dept. Lambayeque, Rio 
Sana, Sana, 5 Nov 1989, L. Reyes A., 1 4. 


Smicridea (Smicridea) saucia 
McLachlan 
Figs. 17-21 


Smicridea saucia McLachlan, 1871:137.— 
Kimmins, 1957:106.—Fischer, 1963:134. 


This species was originally described in 
1871 from Peru “probably in the neighbor- 
hood of Lima,” but has not been collected 
since. It is, therefore, with a great deal of 
pleasure that we record it again from Peru. 
Many years ago Flint borrowed the lecto- 
type and 3 paralectotypes from the British 
Museum (Natural History), preparing 
drawings from them which are here pub- 
lished so that future workers may recognize 
the species. The examples from Trujillo 
Province are in complete agreement with 
the lectotype. However, the series from 
Otuzco are 1-2 mm larger (forewing length 
6-7 mm as opposed to ca. 5 mm), and the 
sclerites at the tip of the phallus seem a bit 
different (Fig. 21). However, considering the 
overall similarity and lack of additional col- 
lections, they are considered conspecific for 
now. 

The coloration of these fresh specimens 
are almost uniformly fuscous, with un- 
marked wings, the legs, however, are tes- 
taceous toward their bases. 

Material. —Peru, Dept. La Libertad, Prov. 
Trujillo, Dist. Simbal, Rio Lucumar-Cum- 
bray Creek, 27 Jun 1988, L. Reyes A., 1 9; 
14 May 1989, 1 9; 21 May 1989, 1 6. Rio 
Lucumar, Simbal, 8 Dec 1988, 1 9; 5 Sep 
1989, 144,62. Prov. Otuzco, Dist. Sinsicap, 
Rio Sinsicap, Sinsicap, 2000 m, 23 Sep 1989, 
L. Reyes A., 9 4, 3 2. 
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Figs. 17-25. Male genitalia of Smicridea. 17-21, S. saucia: 17, lateral; 18, ninth and tenth terga and clasper, 
dorsal; 19, apex of phallus, dorsal; 20, phallus, lateral; 21, apex of phallus of specimen from Otuzco, lateral. 
22-25, S. bidactyla: 22, lateral; 23, ninth and tenth terga and clasper, dorsal; 24, apex of phallus, dorsal; 25, 
phallus, lateral. 
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Smicridea (Rhyacophylax) murina 
McLachlan 


Smicridea murina McLachlan, 1871:137.— 
Fischer, 1963:134. 

Smicridea (Rhyacophylax) murina Mc- 
Lachlan. — Flint, 1988:33. 


This widespread species has an extensive 
synonymy (Fischer 1963, Flint 1988). It is 
known from Nicaragua in Central America 
south along western South America to cen- 
tral Chile. Although it is frequently found 
in wet, forested areas in Central America, 
it is equally at home in drier sites in waters 
open to the sun, perhaps explaining its suc- 
cess. Larvae and a female metamorphotype, 
probably of this species, have been taken in 
the Rio Lucumar. 

Material. —Peru, Dept. La Libertad, Prov. 
Trujillo, Dist. Simbal, Rio Lucumar, Sim- 
bal, 11 Dec 1987, L. Reyes A., 2 6; same, 
but Rio Lucumar-Cumbray Creek, 430 m, 
2 Jul 1987, 1 6; 23 Aug 1987, 2 6. Dist. 
Moche, Rio Moche at Puente Moche, 27 
Jul 1988, 8 6. Dept. Lambayeque, Rio Sana, 
Safa near the ruins of Corbacho, 30 Sep 
1989, 4 6. 


Smicridea (Rhyacophylax) bidactyla, 
new species 
Figs. 22-25 


This distinctive species is a member of 
the signata group, closest to S. signata 
(Banks) itself, with which it shares the bi- 
lobed apicodorsal plate and ventral tongue- 
like lobe on the phallus. It differs in pos- 
sessing a small apicodorsal point and large 
bifid ventrolateral process on the tenth ter- 
gum and lacking the lateral process on the 
phallus, but possessing a dorsal area and a 
midventral row of spinules in the same gen- 
eral phallic region. The examples from Ven- 
ezuela differ in lacking the dorsal patch of 
spines on the phallus and having only a sin- 
gle strong process from the ventrolateral 
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margin of the tenth tergum. It is expected 
that these examples will prove to be only a 
variation in the species. 

Adult. —Length of forewing, 4-5 mm. Eye 
of male slightly enlarged, width middorsally 
Y that of interocular distance. Color overall 
pale stramineous; forewing with faint dark 
marks along chord and over thyridial nyg- 
ma, with a paler subterminal band. Antero- 
lateral processes of fifth sternum of male 
nearly twice as long as sternum; without 
internal sacs. Male genitalia: Ninth segment 
with anterolateral margin produced into an 
angulate lobe, with a strong dorsolateral line. 
Tenth tergum membranous dorsomedially, 
apex sharply upturned and produced into a 
small point; ventrolateral margin strongly 
sclerotized, produced into an elongate, pos- 
terolaterally directed process bearing a 
shorter, mesally directed branch. Clasper 
with basal segment long, slightly inflated; 
apical segment with tip obliquely rounded 
in dorsal aspect. Phallus tubular, basal and 
apical sections meeting at nearly 90°; with 
a dorsolateral, saddle-shaped area of spines 
and midventral row of spines subapically; 
apex with a semierect, dorsal, bilobed plate 
and a narrow, ventral, tonguelike lobe; in- 
ternal sclerite threadlike, slightly sinuous. 

Material. —Holotype, male: Ecuador, 
Prov. El Oro, 6 km E Pasaje, 13 Jan 1978, 
P. J. Spangler & J. Anderson, NMNH. Para- 
types: Same data, 22 6, 4 2°. Rio La Calera, 
Pinas/Zaruma, 19-20 Aug 1977, L. E. Pena 
G., 1 6, 1 2. Victoria/Arenillas, 18-19 Aug 
1977, L. E. Pena G., 3 6, 30 2. Prov. Loja, 
Macara, 13 Aug 1977, L. E. Pena G., 10 4, 
2 2. Rio Puyango, 300 m, 17-18 Aug 1977, 
L. E. Pena, G., 11 6. Prov. Los Rios, 11 km 
S Quevedo, 3 Jul 1975, Langley & Cohen, 
3 6, 10 2. Prov. Pichincha, 29 km W Santo 
Domingo de los Colorados, 6 May 1975, 
Spangler et al., 7 46, 3 2. Peru, Dept. Lam- 
bayeque, Rio Sana, near ruins of Corbacho, 
30 Sep 1989, L. Reyes A., 4 4, 2 2. Other: 
Venezuela, Edo. Barinas, Rio Santo Do- 
mingo, Barinas, 17 Feb 1976, C. M. & O.S. 
Flint, Jr., 2 3, 5 @. 
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Family Hydroptilidae 
Zumatrichia palmara Flint 


Zumatrichia palmara Flint, 1970:22. 


The species was originally described from 
El Salvador and Costa Rica, but the collec- 
tion at the NMNH now contains additional 
examples from Panama and Ecuador. This 
record marks the southernmost known point 
in distribution of both the species and ge- 
nus. 

Material. —Peru, Dept. La Libertad, Prov. 
Trujillo, Dist. Simbal, Rio Lucumar-Cum- 
bray Creek, 25 Jul 1987, L. Reyes A., 1 4, 
19; 14 May 1989, 1 4; same, but Rio Lu- 
cumar, El Cholocar, 430 m, 23 Aug 1987, 
2 6, 1 2; same, but Rio Lucumar, Simbal, 
24 Jun 1988, 1 4, 6 2; 22 Jul 1989, 2 6; 3 
Aug 1989, 4 2; 15 Apr 1988, 1 4; 3 Aug 
1988, 4 2. Dept. Lambayeque, Rio Sana, 
Sana near the ruins of Corbacho, 30 Sep 
1989, 5 4,792. 


Hydroptila constricta Bueno 
Hydroptila constricta Bueno, 1984:99. 


This species was recently described from 
Belize, Honduras and Mexico; however, it 
has more recently been collected in Colom- 
bia and Costa Rica. It, too, would appear 
to have a wide distribution in Central 
America and northwestern South America. 
Females associated with males of this spe- 
cies in Colombia are quite different from 
those recorded as species A and B, below, 
and agree with the females here recorded. 

Material. —Peru, Dept. La Libertad, Prov. 
Otuzco, Dist. Sinsicap, Rio Sinsicap, Sin- 
sicap, 2000 m, 23 Sep 1989, L. Reyes A., 2 
6, 24 2. Dist. Simbal, Rio Lucumar, Cum- 
bray, 19 Nov 1988, L. Reyes A., 1 6. 


Hydroptila ditalea Flint 


Hydroptila ditalea Flint, 1968:46.— Bueno, 
1984:119. 


The species originally was described from 
the island of Jamaica and subsequently re- 
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corded from coastal Mexico. These exam- 
ples from Peru, and others from Ecuador in 
the collection of the NMNH, agree with the 
type and the Mexican examples, except that 
the twisted tip of the phallic rod differs 
slightly between the two regions. This tip in 
the southern region is a bit broader and more 
sharply angled than the examples from the 
north where it is quite delicate and strongly 
curved. 

Material. — Peru, Dept. La Libertad, Prov. 
Trujillo, Dist. Simbal, Rio Lucumar, Sim- 
bal, 24 Jun 1988, L. Reyes A., 4 6, 6 Jul 
1989, 4 6; 22 Jul 1989, 1 6. Dist. Moche, 
Rio Moche at Puente Moche, 3 Jul 1988, 2 
6; 27 Jul 1988, 7 6; 14 Jan 1989, 1 4; 18 Jul 
1989, 11 4; 16 Sep 1989, 15 4. Dist. Laredo, 
Rio Moche, Conache, 28 Jul 1989, 3 6. Dept. 
Lambayeque, Rio Sana, Safia near the ruins 
of Corbacho, 30 Sep 1989, 4 6. 


Hydroptila grenadensis Flint 
Hydroptila grenadensis Flint, 1968b:58. 


Although this species has only been re- 
corded from the island of Grenada, it is ap- 
parently widespread across northern South 
America and southern Central America. 
There is material from Trinidad, Colombia, 
Panama, and Ecuador in the collection of 
the NMNH. 

Material. — Peru, Dept. La Libertad, Prov. 
Trujillo, Dist. Simbal, Rio Lucumar, Sim- 
bal, 9 Jul 1988, L. Reyes A., 1 4; same, but 
Rio Lucumar-Cumbray Creek, 21 May 
1989, 1 6. Dept. Lambayeque, Rio Sana, 
Sana, 5 Nov 1989, 1 6; same, but near the 
ruins of Corbacho, 30 Sep 1989, 2 6. 


Hydroptila sicilicula, new species 
Figs. 26-28 


This species appears very similar to H. 
brailovskyi Bueno on the basis of the slender 
claspers and general appearance of the phal- 
lus. However, in H. sicilicula there is no 
process posterolaterally from the ninth seg- 
ment and it is produced apicodorsally, the 
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Figs. 26-32. Male genitalia of Hydroptila and Neotrichia. 26-28, H. sicilicula: 26, lateral; 27, ventral; 28, 
phallus. 29-31, N. riparia: 29, lateral; 30, ventral; 31, phallus. 32, N. gotera, phallus. 


tenth tergum is deeply divided mesally and 
broader and more decurved in lateral as- 
pect, and the claspers end in both dorsal 
and ventral spots and its tip is slightly rolled 
laterad. In H. brailovskyi the clasper is 
slightly produced apicodorsally with the only 
dark spot borne here, and the tip is not rolled 
laterad. 


Adult.—Length of forewing, 2.5 mm. 
Cleared, in alcohol: pale brown in color. 
Ninth segment with anterior margin round- 
ed, ventrolateral margin concave; apico- 
dorsally produced into a strong, projecting 
lobe, semicircular in dorsal aspect; lacking 
posterolateral spur. Tenth tergum deeply di- 
vided dorsomesally, membranous; ventro- 
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lateral margins lightly sclerotized, broad and 
slightly decurved in lateral aspect. Subgen- 
ital plate rather indistinct in ventral aspect, 
apparently rounded apically. Clasper in lat- 
eral aspect slightly curved, of uniform width, 
tip slightly rolled laterad with distinct api- 
codorsal and ventral dark points. Phallus 
with apical portion less than % length of 
basal portion; with a well developed spiral 
process; apical portion inflated basally, ta- 
pering apicad, apex twisted into a laterally 
directed process, central tubule extending 
slightly beyond process. 

Material. —Holotype, male: Peru, Dept. 
Lambayeque, Rio Sana, Sana near the ruins 
of Corbacho, 30 Sep 1989, L. Reyes A., 
NMNH. Paratypes: Same data, 4 4. 


Hydroptila species 


Although females were taken with many 
of the collections of male Hydroptila ditalea 
and H. grenadensis as listed above, there is 
a major problem in the association of the 
sexes. Females were figured when both of 
the above species were described; there is 
no apparent difference in their eighth seg- 
ments as figured. The same form of female 
(termed A, below) is common in Peru. There 
is also a female with a very different eighth 
segment (termed B). Because there is no way 
to know which female goes with which spe- 
cies, and that it is possible that both H. 
ditalea and H. grenadensis may be mixed 
under type A and type B may represent yet 
another species, all females are listed below. 

Material. —Type A: Peru, Dept. La Liber- 
tad, Prov. Trujillo, Dist. Simbal, Rio Lu- 
cumar, Simbal, 24 Jun 1988, L. Reyes A., 
1 2; 9 Dec 1988, 1 2; 6 Jul 1989, 2 2; 22 Jul 
1989, 4°; same, but Rio Lucumar-Cumbray 
Creek, 19 Nov 1989, 19. Dist. Moche, Rio 
Moche at Puente Moche, 3 Jul 1988, 3 9; 
27 Jul 1988, 1 2; 14 Jan 1989, 1 2; 18 Jul 
1989, 5 2; 16 Sep 1989, 10 2. Dist. Laredo, 
Rio Moche, Conache, 28 Jul 1989, 1 °. Dept. 
Lambayeque, Rio Sania, Safa near the ruins 
of Corbacho, 30 Sep 1989, 7 2. 
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Type B: Peru, Dept. La Libertad, Prov. 
Trujillo, Dist. Simbal, Rio Lucumar, Sim- 
bal, 24 Jun 1988, L. Reyes A., 5 2; same, 
but Rio Lucumar-Cumbray Creek, 19 Nov 
1989, 2 2. 


Neotrichia riparia, new species 
Figs. 29-31 


This distinctive species is a member of 
the “Exitrichia’’ group of species, similar to 
as N. eroga (Mosely) and, especially, N. pal- 
ma Flint. It differs from other members of 
the group in lacking any sclerotized dorso- 
lateral projection from the ninth segment 
and in possessing a decurved, dark-tipped 
subgenital plate. It is especially similar to 
N. palma in these characteristics, but differs 
from the latter in having short claspers, in 
the position of the anterolateral process of 
the ninth segment, and in having a single 
spine from the phallus. 

Adult. —Length of forewing, 2 mm. Color 
in alcohol, grayish-brown, wings mottled. 
Ninth segment with anterolateral process 
long, slender, at mid-height of segment. 
Tenth tergum membranous. Subgenital plate 
developed as a long, dark-tipped, curved 
process, ending between clasper bases. Brac- 
teole very lightly sclerotized, semierect, par- 
allel-sided. Clasper shorter than bracteole, 
slightly angled and pointed in lateral aspect, 
in ventral aspect truncate apically and dark- 
ened mesally. Phallus with a spiral process, 
apex enlarged, with a single large spine which 
is often everted laterad. 

Material.—Holotype, male: Peru, Dept. 
La Libertad, Prov. Trujillo, Dist. Simbal, 
Rio Lucumar, Simbal, 24 Jun 1988, L. Reyes 
A., NMNH. Paratypes: Same data, 3 6; same, 
but 9 Dec 1988, | 6, 4 2; same, but 22 Jul 
1989, 1 6. Dist. Laredo, Rio Moche, Cona- 
che, 28 Jul 1989, 1 3, 3 9. Dist. Moche, Rio 
Moche at Puente Moche, 27 Jul 1988, 12 
6, 12 2; 18 Jul 1989, 8 4, 15 2; 16 Sep 1989, 
44,29. Dept. Lambayeque, Rio Sana, Sania, 
5 Nov 1989, 4 6, 20 2; same, but near the 
ruins of Corbacho, 30 Sep 1989, 16 4, 12 2. 
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Neotrichia gotera Flint 
Fig. 32 


Neotrichia gotera Flint, 1983:51. 


This species has been known previously 
only from the unique type from the Prov- 
ince of Salta, in northwestern Argentina. Its 
discovery in the coastal region of northern 
Peru represents a major range extension, and 
suggests that it may be very widespread over 
the drier areas of western South America. 

The genitalia of the two examples are in 
very good agreement, with some variation. 
The apicolateral angles of the subgenital 
plate are drawn-out further in the Peruvian 
example than in the Argentinian. The major 
difference is in the spines at the tip of the 
phallus. The type only has a pair of spines, 
the Peruvian three (Fig. 32). However, I sus- 
pect that the third spine may be broken off 
the type as it has a large vacant space where 
the leftmost spine is seen in Fig. 32. 

Material. —Peru, Dept. La Libertad, Prov. 
Otuzco, Dist. Sinsicap, Rio Sinsicap, Sin- 
sicap, 2000 m, 23 Sep 1989, L. Reyes A., 
Le 


Ochrotrichia (O.) tenanga Mosely 


Polytrichia tenanga Mosely, 1937:185. 
Ochrotrichia (O.) tenanga (Mosely). — Flint, 
1972:8; 1981:29. 


This is the most widespread Neotropical 
species of the genus, being recorded from 
Mexico, Guatemala, Honduras, Costa Rica, 
Panama, and Venezuela. Nevertheless, its 
discovery from as far south as northern Peru 
is Somewhat of a surprise. 

Material. — Peru, Dept. La Libertad, Prov. 
Trujillo, Dist. Simbal, Rio Lucumar, Sim- 
bal, 9 Dec 1988, L. Reyes A., 1 6, 2 9; 24 
Jun 1988, 2 6, 5 2; 9 Jul 1988, 1 4, 1 9; 12 
Dec 1987, 1 2; 6 Jul 1989, 1 4, 1 2; 5 Sep 
1989, 1 2. Dist Moche, Rio Moche at Puente 
Moche, 16 Sep 1989, 1 4. 


487 


Ochrotrichia (Metrichia) malada Flint 


Ochrotrichia (Metrichia) malada Flint, 1991: 
455. 


This species, described in a paper on the 
Trichoptera of the Department of Antio- 
quia, Colombia, is here recorded from Peru. 
There is close agreement between the type 
and this example in the structures of the 
abdomen, but a number of small differences 
in the genitalia. In the Peruvian example 
the apicoventral angle of the clasper pro- 
trudes slightly, rather than recedes, and the 
dorsolateral hook is shorter and not bent 
laterad subapically. 

Material. — Peru, Dept. La Libertad, Prov. 
Otuzco, Dist. Sinsicap, Rio Sinsicap, Sin- 
sicap, 2000 m, 23 Sep 1989, L. Reyes A., 
nos 


Oxyethira parce (Edwards & Arnold) 


Protoptila parce Edwards & Arnold, 1961: 
405.—Edwards, 1973:496. 


This species was erroneously synony- 
mized by Flint (1981) with Oxyethira azteca 
(Mosely). During the preparation of this pa- 
per it was discovered that two very closely 
related species have been confused under 
the name of O. azteca. What is judged to 
be the true O. azteca, based on the original 
excellent illustrations of Mosely, is not as 
widely distributed as the closely related O. 
parce, although both have exceedingly wide 
distributions. Several collections from Ven- 
ezuela and Colombia even contain the two 
species taken together. 

Figures (33-43) showing the differences 
in the male and female genitalia of the two 
species are given here. In the male the dif- 
ferences are to be most clearly seen in the 
complex of ninth segment-inferior append- 
ages-subgenital plate-bilobed process. In O. 
azteca in lateral aspect (Fig. 33) the dorsal 
process of ninth segment-inferior append- 
ages lobe is almost at midlength, whereas 
in O. parce it is barely more than a third of 
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the length of the lobe (Fig. 39); the bilobed 
process is more strongly arched and much 
shorter in O. azteca than in O. parce in which 
the bilobed process is longer and more 
closely appressed to the dorsolateral mar- 
gins of the subgenital plate. In dorsal aspect 
(Fig. 41) the basalmost extension of the bi- 
lobed process in O. parce reaches a bit 
more than half the distance from the dorsal 
process to the base of the ninth segment 
whereas in O. azteca it extends only about 
one-third of this distance (Fig. 36). The api- 
coventral lip of the phallus in O. parce is 
much longer than in O. azteca (Figs. 40 and 
34). In the female vaginal sclerites there is, 
in O. parce, an erect process at the base of 
the lightly sclerotized basal sac (Fig. 42) 
which is lacking in O. azteca (Fig. 37). The 
latter has a decumbent lobe arising more 
apicad which might be confused with these 
processes. There are other differences in the 
vaginal sclerites, but their appearance varies 
very strongly with the degree of pigmenta- 
tion of the parts. 

Material. — Peru, Dept. La Libertad, Prov. 
Trujillo, Dist. Simbal, Rio Lucumar, Sim- 
bal, 12 Dec 1987, L. Reyes A., 2 6; 24 Jun 
1988, 1 2; 9 July 1988, 1 4; same, but Rio 
Lucumar-Cumbray Creek, 19 Nov 1988, 1 
6, 2 2. Dist. Moche, Rio Moche at Puente 
Moche, 14 Jan 1989, 2 6; 18 Jul 1989, 12 
6, 4 2; 16 Sep 1989, 19 4, 11 8. 


Family Leptoceridae 
Nectopsyche spiloma (Ross) 


Leptocella spiloma Ross, 1944:219. 
Nectopsyche spiloma (Ross).— Haddock, 
1977:392. 


This species was originally described from 
Kansas in the United States, but subse- 
quently recorded from Guatemala, Hon- 
duras, Mexico, Nicaragua and Panama. Ad- 
ditional material has been seen from Costa 
Rica and Ecuador, and now its presence in 
northern Peru is noted. This range is almost 
as great as than of N. punctata, listed below, 
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but extends more to the north than does WN. 
punctata which is much more widespread 
in South America. 

Material. —Peru, Dept. La Libertad, Prov. 
Trujillo, Dist. Simbal, Simbal (village), 15 
Apr 1988, L. Reyes A., 2 6; same, but Rio 
Lucumar, Simbal, 24 Jun 1988, 3 2; same, 
but Rio Lucumar-Cumbray Creek, 12 May 
1987, 1 6; 25 Jul 1987, 1 6; 12 May 1989, 
1 6; 21 May 1989, 3 6; same, but Rio Lu- 
cumar, Cholocar, 17 Sep 1989, 2 6. Dist. 
Laredo, Rio Moche, Conache, 28 Jul 1989, 
7 6. Dist. Moche, Rio Moche at Puente 
Moche, 27 Jun 1988, 1 4, 3 9; 16 Sep 1989, 
5 4,2 2. 


Nectopsyche punctata (Ulmer) 


Leptocella punctata Ulmer, 1905:75.—Fi- 
scher, 1966:60. 

Nectopsyche punctata (Ulmer). — Flint, 1981: 
34. 


This species is very widely distributed in 
the neotropics, being known from central 
Mexico south to central Argentina, in both 
lowland and upland areas. The color pattern 
on the wings varies considerably in different 
areas, resulting in considerable synonymy 
(Fischer 1966, Flint 1981). The species ap- 
parently has not been recorded from Peru 
before, although material from the Depart- 
ments of Cusco, Huanuco, Junin, Lima, Lo- 
reto, Madre de Dios and Pasco has been 
seen by Flint. 

Material. — Peru, Dept. La Libertad, Prov. 
Trujillo, Dist. Moche, Rio Moche at Puente 
Moche, 27 Jun 1988, Luis Gil, 1 4; same, 
but 16 Sep 1989, L. Reyes A., 6 6. Dept. 
Lambayeque, Rio Sana, Oyotun, 200 m, 18 
Nov 1989, 1 4, 1 2. 


Triaenodes peruanus, new species 
Figs. 44-46 


Although three species of Triaenodes have 
been described from the neotropics, 7. co- 
lumbica Ulmer is totally unlike the other 
known Neotropical species and its genitalia 
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Figs. 33-43. Genitalia of Oxyethira. 33-38, O. azteca: 33, male ninth segment and beyond, lateral; 34, 
phallus, lateral; 35, male genitalia, lateral; 36, male ninth segment and beyond dorsal; 37, female vaginal sclerites, 
lateral; 38, same, dorsal. 39-43, O. parce: 39, male ninth segment and beyond, lateral; 40, phallus, lateral; 41, 
male ninth segment and beyond, dorsal; 42, female vaginal sclerites, lateral; 43, same, dorsal. 
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Figs. 44-46. Male genitalia of Triaenodes peruanus: 
46, ninth sternum and claspers, ventral. 


seem more similar to certain African groups 
(K. Manuel, pers. comm.) suggesting a mis- 
labeled type. The Costa Rican species, T. 
delicatus Navas, is quite similar to JT. pe- 
ruanus in its genitalia and coloration. How- 
ever, in T. delicatus the mid-dorsal process 
of the ninth tergum is longer, the cercus is 
barely widened apicad, the apex of the tenth 
tergum is drawn out into a narrow point, 
and the phallic parameres are longer with a 
lateral point at midlength. 

Adult.—Length of forewing, male 4.5—5 
mm, female 5.5—7 mm. Color overall taw- 
ny, immaculate; appendages, head and tho- 
rax dorsally paler; forewing tawny. Male 
genitalia: Ninth segment slightly expanded 
anteroventrally, with an erect middorsal 
process and low dorsolateral knobs. Cercus 
short, expanded apicad, apical margin 
slightly bilobate in lateral aspect. Tenth ter- 
gum elongate, tapered apicad, apex round- 
ed. Clasper with a basodorsal process whose 
apical half is sharply angled ventrad; with 
a thin, pale dorsolateral lobe of uniform 
width; apical lobe tapering to a point. Phal- 
lus with a long mesoventral sclerite and 
paired dorsolateral parameres of same length 
as mesoventral sclerite. 


44, lateral; 45, ninth and tenth terga and cerci, dorsal; 


Material. —Holotype, male: Peru, Dept. 
La Libertad, Prov. Trujillo, Dist. Simbal, 
Rio Lucumar, Simbal, 9 Jul 1988, L. Reyes 
A., NMNH. Paratypes: Same data, 1 6, 4 9; 
same, but 3 Aug 1988, 2 2; same, but 24 
Jun 1988, 1 6, 1 2; same, but 5 Sep 1989, 
IL Gs 


Family Helicopsychidae 
Helicopsyche vergelana Ross 


Helicopsyche vergelana Ross, 1956:440.— 
Flint, 1981:37. 


This species is widely distributed in the 
northern neotropics: Mexico through Cen- 
tral America, east to Suriname, and now 
south to northern Peru. 

Material. — Peru, Dept. La Libertad, Prov. 
Trujillo, Dist. Simbal, Rio Lucumar, Sim- 
bal, 12 Dec 1987, L. Reyes A., 6 4, 1 9; 12 
Oct 1987, 3 6; same, but Rio Lucumar- 
Cumbray Creek, 25 Jul 1987, 2 6, 2 9; 27 
Jun 1988, 3 4, 1 2. 
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Postscript 


Shortly after Flint received the corrected 
copy of the major part of this manuscript 
from Reyes, he received notice that Biologo 
Luis Reyes Arrunategui died on April 18, 
1990, in a traffic accident on his way to 
collect in the field. Reyes had just started a 
survey of the the Rio Sana, Department of 
Lambayeque for his thesis to obtain the 
Bachelor of Biological Science degree. His 
first collection from this Rio had been sent 
to Flint and the results of their study have 
been incorporated into this work as they add 
further insight into the caddisfly fauna of 
this poorly known region of the world. 

The death of Lucho is a great shock to 
me. He was the most promising young man 
to begin the study of caddisflies in South 
America. Although greatly hampered by the 
lack of library and reference collection, he 
was an indefatigable collector and an avid 
student of these insects. I count myselflucky 
to have had a month in the field with him 
on the Biolat expedition to Pakitza in Sep- 
tember of 1988. 
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AN EXAMINATION OF THE SHRIMP 
FAMILY CALLIANIDEIDAE 
(CRUSTACEA: DECAPODA: THALASSINIDEA) 


Brian Kensley and Richard W. Heard 


Abstract.—One striking character was found to unite the members of the 
family Callianideidae, viz. the presence of rows of plumose setae, each seta 
sited in a pit, these rows being found on the carapace, abdominal pleura, and 
propodi of pereopods 2-4. Several new taxa are described: Crosniera, new 
genus (for Callianassa minima Rathbun, 1901); Michelea, new genus (for Cal- 
lianidea vandoverae Gore, 1987, Callianidea leura Poore & Griffin, 1979, Cal- 
lianidea lepta Sakai, 1987, plus the new species M. pillsburyi and M. lamellosa); 
Mictaxius, new genus (with the new species M. thalassicola); Marcusiaxius 
lemoscastroi Rodrigues & Carvalho, 1972, is redescribed, along with M. colpos, 
new species, while six species of Meticonaxius are discussed, with Meticonaxius 
bouvieri, new species described. A cladistic analysis of 11 taxa suggested that, 
within the Callianideidae, pleopodal respiratory filaments arose twice, that the 
linea thalassinica and the dentate ischial crest of maxilliped 3 have twice been 
lost, and that the Thomassinia-Crosniera-Mictaxius group of genera are most 


closely related to the Callianassidae. 


In the continuing effort to bring clarity to 
the systematics of the thalassinidean deca- 
pods, individual genera and families are be- 
ing examined in detail (e.g., Kensley 1989, 
Kensley & Heard 1990). Morphological 
characters in particular are being reassessed, 
in an attempt to establish relationships. With 
this objective in view, the western Atlantic 
members of the Callianideidae possessing 
accessory respiratory filaments of the pleo- 
pods were examined, but it became appar- 
ent that several thalassinidean species lack- 
ing these filaments should also be included 
in this group; the review was thus expanded 
beyond the western Atlantic. Of the group 
possessing respiratory filaments on the pleo- 
pods, the genus Callianidea is diagnosed, 
a new genus Michelea created to accom- 
modate Callianidea vandoverae, two Pacific 
species, and two new species. In the group 
lacking pleopodal filaments, the species of 
the genera Meticonaxius and Marcusiaxius 
are reviewed or redescribed, and one new 


species of each described; the genus 7ho- 
massinia is examined, along with the seem- 
ingly closely-related ‘Callianassa’ minima 
and the new genus Mictaxius. 

For comparative purposes, material of the 
Pacific Callianidea typa H. Milne Edwards, 
1837, was examined from Bikini Atoll, Sai- 
pan, Guam, and Tahiti, as was the holotype 
of Callianidea lepta Sakai, 1987, from Ja- 
pan (USNM 231419). 

Common to all these forms is the pres- 
ence of short plumose setae, each seta sited 
in a pit-like structire, these pits usually ar- 
ranged in tight rows. From hereon referred 
to, for the sake of brevity, as ‘setal rows,’ 
these rows are found on the anterolateral 
carapace, on the pleural region of each ab- 
dominal somite, and on the propodi of per- 
eopods 2-4 (Fig. 1). Amongst the calliani- 
deid genera, the arrangement and siting of 
these setal rows fall into three patterns, il- 
lustrated in Fig. 2. 

The number and position of exopods and 
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Fig. 1. SEM micrographs of Marcusiaxius colpos: A, Setal row from pleuron 2, 350 x; B, Setal row from 
propodus of pereopod 3, 150; C, Setal row from propodus of pereopod 3, 250. 
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Fig. 2. Diagrammatic representation of three patterns of setal row distribution on carapace and abdomen 
(above) and propodi of pereopods 2-4 (below): A, Callianidea (pattern 0); B, Crosniera (pattern 1); C, Marcu- 
Siaxius (pattern 2). 
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Table 1.—Distribution of exopods, epipods, and gills. 


Maxillipeds Pereopods 
1 2) 3 1 2 3 4 5 
A. Callianidea laevicauda 
Exopod 1 1 1 — — — — — 
Epipod 1 1 1 1 1 1 1 — 
Podobranch — — — — — — — — 
Arthrobranch — — 2 2 2 2 yD — 
Pleurobranch — — — — — — — — 
B. Crosniera minima 
Exopod 1 1 1 — — — — — 
Epipod 1 1 1 1 1 1 1 — 
Podobranch — — Tr r r r — =— 
Arthrobranch — — 2 2 2 2 yD) _ 
Pleurobranch — — — _ — — — — 
~ C. Marcusiaxius colpos 
Exopod 1 1 r — — — — — 
Epipod 1 1 1 1 1 1 1 — 
Podobranch — — 1 1 1 1 — — 
Arthrobranch — — ltr D 2 2 2 — 
Pleurobranch — _— — — 1 1 1 — 
D. Marcusiaxius lemoscastroi 
Exopod 1 1 — — — = — — 
Epipod 1 1 1 1 1 1 1 — 
Podobranch — — 1 1 1 1 — — 
Arthrobranch — — l+r 2 2 yy 2 — 
Pleurobranch — —_ _ — 1 1 1 — 
E. Meticonaxius bouvieri 
Exopod 1 1 Ir — _ — — = 
Epipod 1 1 1 1 1 1 — 
Podobranch — — 1 1 1 1 — — 
Arthrobranch — _ l+r 2 2 2 2 — 
Pleurobranch — — — — 1 1 1 — 
F. Meticonaxius longispina 
Exopod 1 1 r = — = — — 
Epipod 1 1 1 1 1 1 1 — 
Podobranch — — r rt r r — — 
Arthrobranch — — l+r yy ) Dd 22 —_ 
Pleurobranch — _ — — 1 1 1 — 
G. Meticonaxius microps 
Exopod 1 1 r — — — — — 
Epipod 1 1 1 1 1 1 1 — 
Podobranch — — 1 1 1 1 — — 
Arthrobranch — — lr 2 yD, yy) 2 — 
Pleurobranch = = = as = Ea ae aD 
H. Meticonaxius monodon 
Exopod 1 1 r = = = az bas 
Epipod 1 1 1 1 1 1 1 — 
Podobranch — = 1 1 1 1 — — 
Arthrobranch _ — l+r 2 2 2 2) — 
Pleurobranch = = = — 1 1 1 — 
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Table 1.—Continued. 
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Maxillipeds 
1 2 3 


Pereopods 


I. Michelea lamellosa 
Exopod r 1 
Epipod 1 1 1 
Podobranch — — — 
Arthrobranch — — Gott 
Pleurobranch — — _— 


J. Michelea pillsburyi 
Exopod 1 r 
Epipod 1 1 
Podobranch — — 
Arthrobranch — = 
Pleurobranch — — 


Jv ]lre 


K. Michelea vandoverae 
Exopod 
Epipod 1 1 
Podobranch — — 
Arthrobranch — — 
Pleurobranch — — 


Oe 


L. Mictaxius thalassicola 


Exopod 
Epipod 
Podobranch 
Arthrobranch = = 
Pleurobranch — — 


| - 
| - 
| NAea 


Juie| 
lune | 
lune | 
le] 21 
| 


sn |e | 
| 


J 5) | 

| Nae | 

| Wa | 

[el 
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gills for each species (wherever possible) are 
presented in Table 1. In these tables, “r’ im- 
plies rudimentary or reduced. 

Abbreviations: BLM = Bureau of Land 
Management; MAFLA = Mississippi-Ala- 
bama-Florida BLM Program; MCZ = Mu- 
seum of Comparative Zoology, Harvard 
University; RMNH = Rijksmuseum van 
Natuurlijke Historie, Amsterdam; SAM = 
South African Museum, Cape Town; USNM 
= National Museum of Natural History, 
Smithsonian Institution, Washington, D.C.; 
ZMC = Zoological Museum, University of 
Copenhagen; ovig. = ovigerous. 

In the following systematic section, gen- 
era, and species within genera, are arranged 
alphabetically. 


Family Callianideidae Kossmann, 1880 


Callianideidae Kossmann, 1880:80.—Gur- 
ney, 1938:343.—de Saint Laurent, 1979: 
1395.—Poore & Griffin, 1979:221. 


Callianideinae De Man, 1928:30.—Melin, 
1939:4.—Balss, 1957:1582.—de Saint 
Laurent, 1973:515.—Sakai & Holthuis, 
1987:94.—International Commission on 
Zoological Nomenclature, 1989:61. 


Diagnosis. —Gonochoristic. Carapace 
somewhat compressed; rostrum short or re- 
duced, lacking spines or teeth, or with few 
low teeth; cervical groove well developed to 
obsolete; linea thalassinica complete (i.e., 
reaching posterior margin of carapace), in- 
complete, or lacking; anterior region bear- 
ing 1 to 4 rows of specialized setae and pits. 
Abdominal pleura, especially of somite 1, 
poorly developed, with or lacking lateral an- 
terodorsal lobe for articulation-locking with 
posterior carapace; 1 or more rows of setal 
pits present on abdominal somites. Sca- 
phognathite of maxilla 2 with single elon- 
gate spinulose ‘whip’ seta reaching poste- 
riorly into branchial chamber (very rarely, 
2 elongate whips present). Maxilliped 2, ex- 
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opod well developed or reduced. Maxilliped 
3 pediform, becoming somewhat broad- 
ened in some forms; dentate ischial crest 
present or absent. Pereopod 1, chelipeds 
subsimilar and subequal in size, or mark- 
edly different. Pereopod 2 chelate. Propodi 
of pereopods 2, 3, and 4 expanded in some 
species, bearing 1 or more rows of setal pits 
on lateral surface. Epipods present on pe- 
reopods 1-4 in all but one species. Pleopod 
1 of female uniramous, of 2 articles. Pleo- 
pod 1 of male uniramous, of 2 articles, 
reaching anteriorly to thoracic sternites. 
Pleopod 2 of male bearing rod-shaped ap- 
pendix masculina. Pleopods 2-5, rami var- 
iously fringed with filaments or lamellae 
(these presumed to have a supplemental re- 
spiratory function), or becoming broad, ex- 
panded and lacking respiratory filaments; 
appendix interna present, free in most spe- 
cies. Uropodal rami lacking transverse su- 
ture, lateral ramus bilobed in one species. 
Telson lacking non-articulating dorsal or 
lateral spines. 


Key to the Genera of Callianideidae 


1. Respiratory filaments present on 


DIEOPOGS sy ea es Feels Y, 
- Respiratory filaments lacking on 
DIEOPOGS\c= a-ha ere ee. 3 


2. Pereopod 1, chelipeds strikingly dis- 


Similan rere eee Callianidea 
— Pereopod 1, chelipeds subsimilar 

ATOM aslo pebae nent canis: yer VEbe aRaMAN Michelea 
3. Linea thalassinica present ....... 4 
— Linea thalassinica absent ........ 6 


4. Linea thalassinica reaching poste- 
rior margin of carapace ..... Mictaxius 

— Linea thalassinica not reaching pos- 
terior margin of carapace 

5. Maxilliped 3, exopod lacking; Is- 

chium lacking dentate crest ...... 
Be deflate Nad Saunt nag de achat A Thomassinia 

— Maxilliped 3, exopod present; Is- 
chium having dentate crest . . Crosniera 

6. Maxilliped 3 lacking dentate ischial 
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crest; Rostrum having submarginal 
dense pile of setae Marcusiaxius 
— Maxilliped 3 having dentate ischial 
crest; Rostrum lacking dense pile of 
setae Meticonaxius 


eee ee 


Callianidea H. Milne Edwards, 1837 


Callianidea H. Milne Edwards, 1837:319.— 
Boas, 1880:108, 110.—Bate, 1888:10.— 
Rathbun, 1901:94.—Borradaile, 1903: 
548.—Gurney, 1938:301, 342.—Balss, 
1957:1582.—Melin, 1939:4.—de Saint 
Laurent, 1973:515.—Le Loeuff & Intes, 
1974:23.—Sakai & Holthuis, 1987:93.— 
International Commission of Zoological 
Nomenclature, 1989:61. 


Type species.—By monotypy, Calliani- 
dea typa H. Milne Edwards, 1837. 

Gender. —Feminine. 

Diagnosis. —Carapace lacking linea tha- 
lassinica, or with very short anterior linea 
thalassinica. Anterolateral carapace with 
vertical row of setae in postantennal area. 
Abdominal somite 1 with small anterodor- 
sal rounded sclerotized articulating plate, 
separated by non-sclerotized integument 
from larger sclerotized posterior plate; latter 
tapering ventrally but with no free pleuron, 
with irregular oblique setal row. Somite 2— 
5 each having short row of few setae in pos- 
teroventral angle of pleuron; somite 6 with 
3 poorly defined irregular setal rows. An- 
tennular peduncle with article 1 not elon- 
gate, article 3 about 4 carapace length. Ar- 
ticle 4 of antennal peduncle about ¥, carapace 
length. Antennal acicle reduced to tiny scale. 
Lateral epistome bearing cluster of elongate 
setae. Mandibular incisor having 7 rounded 
teeth. Maxilliped 2 with well developed ex- 
opod. Maxilliped 3 with dentate ischial crest. 
Pereopod 1, chelipeds highly unequal, sim- 
ilar in 6 and 2. Pereopods 2-4, propodus 
with short vertical setal row proximally on 
lateral surface. Pleurobranchs lacking. Pleo- 
podal branchial filaments of 2 to 4 articles, 
borne on mesial and lateral margins of both 
rami. 
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Callianidea laevicauda Gill, 1859 
Figs. 3, 4, Table 1A 


Callianidea laevicauda Gill, 1859:167.— 
Rathbun, 1901:94.—De Man, 1928:21.— 
Schmitt, 1924:79; 1935:193, fig. 54; 1936: 
375.—Rodrigues, 1983:93. 

Callianidea laevicauda occidentalis Schmitt, 
1939:10. 

Callianidea Steenstrupii Boas, 1880:108 
[188]. 


Material examined. —USNM 24663, 2 cl 
14.7 mm, Ensenada Honda, Culebra, Puer- 
to Rico.—USNM 47359, 2 cl 5.9 mm, Ja- 
maica.—USNM 57514, 2 cl 8.9 mm, Ca- 
racas Bay, Curacao, under intertidal 
stones.— USNM 57924, ovig. 2 cl 11.0 mm, 
Needham’s Point, Barbados.—USNM 
67422, 2 cl 5.1 mm, Kralendik, Bonaire, 
under intertidal stones.—USNM 68713, 
ovig. 2 cl 10.3 mm, 2 cl 11.1 mm, Need- 
ham’s Point, Barbados.—USNM 68722, ° 
cl 11.9 mm, Pelican Is., Barbados. —USNM 
122446, ovig. 2 cl 10.2 mm, Grande Bay, 
St. Maarten, intertidal.—USNM 221759, 6 
cl 6.3 mm, San Salvador Is., Bahamas, in- 
tertidal pool. —USNM 221760, 2 cl 8.0 mm, 
Carrie Bow Cay, Belize, back-reef rubble, 1 
m.—USNM 243465, 3 6 cl 6.6 mm, 7.2 
mm, 11.3 mm, 3 2 cl 6.0 mm, 8.8 mm, 8.8 
mm, Caledonia Bay, Atlantic Panama, in- 
tertidal.—_USNM 243466, 5 6 cl 5.4 mm, 
7.2 mm, 8.5 mm, 9.4 mm, 10.0 mm, 3 ° cl 
5.4 mm, 9.6 mm, 11.5 mm, Smithsonian- 
Bredin Freelance Expedition sta 73-56, En- 
glish Harbour, Antigua.x—USNM 243467, 
ovig. 2 cl 14.2 mm, 3 2 cl 6.5 mm, 7.7 mm, 
14.0 mm, Smithsonian-Bredin Freelance 
Expedition sta 21-56, Baradal, Tobago Cays, 
Grenadines, under intertidal rocks. —ZMC, 
écl 12.3 mm, 5 +,cl 4.2 mm, 8.8 mm, 11.1 
mm, 12.0 mm, 13.2 mm, Tobago, coll. Dr. 
Th. Mortensen Expedition 1914-1916.— 
ZMC, 2 cl 11.4 mm, St. Johns, U.S. Virgin 
Islands.—Syntype of Callianidea steen- 
strupii Boas, ZMC, 2 cl 10.4 mm, Barbados, 
coll. 1866. 

Description. —Carapace with cervical 
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groove in posterior half, reaching dorsal 
midline. Rostrum barely demarked, low, 
apically broadly rounded. Linea thalassini- 
ca very short, extending posteriorly from 
orbit. Irregular vertical row of setal pits in 
postantennal-postepistomal region. 

Eye with cornea demarked, situated lat- 
erally at about midlength of eyestalk, me- 
diodistal portion of stalk flattened. Anten- 
nular peduncle reaching distal third of 
antennal peduncle article 4, with articles in- 
creasing in length distally, none markedly 
elongate. Antennal peduncle with acicle re- 
duced to tiny rounded plate, article 4 slen- 
der, elongate, article 5 slightly more than 
half length of article 4. Lateral epistome with 
band of elongate setae reaching anteriorly 
almost to distal end of antennular peduncle. 
Mandible with incisor having 7 blunt teeth, 
molar broadly rounded with few mesial tu- 
bercles; palp of 3 articles, distal article lon- 
gest, heavily setose. Remainder of mouth- 
parts as figured. Maxilliped 1, endopod with 
slender digitiform distal article. Maxilliped 
2, exopod well developed, with distal seg- 
mented flagellum. Maxilliped 3, merus with 
low blunt spine distally on posterior margin. 
Pereopod 1, chelipeds strongly dissimilar; 
larger cheliped with ischium having serrate 
posterior margin, merus with 2 or 3 low 
tubercles on posterior margin, chela robust, 
propodal palm twice length of fingers, pro- 
podal carina along posterior margin ob- 
scurely crenulate, ridge on mesial face of 
fixed finger entire, cutting edge with 3 
rounded proximal tubercles and strong tri- 
angular tooth at about midlength; dactylus 
strongly curved, cutting edge with strong 
truncate tubercle proximally, well separated 
from triangular tooth. Smaller cheliped 
slender, ischium and merus unarmed; car- 
pus of similar width and about * length of 
propodal palm, latter about 2! times length 
of fingers, fixed finger with several triangular 
teeth distally on cutting edge, dactylar cut- 
ting edge entire. Pereopod 2, cutting edges 
of chela bearing fine spines; propodus with 
short proximal setal row on lateral surface. 
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Pereopod 3 almost subchelate, propodus 
broad, flattened, about 5 longer than wide, 
with short proximal setal row on lateral sur- 
face, posterodistal angle somewhat pro- 
duced, bearing stout spine. Pereopod 4, 
propodus with strong posterodistal spine, 2 
short setal rows proximally on lateral sur- 
face; dactylus somewhat twisted. Pereopod 
5, dactylus twisted. 

Pleopod 1 in female of 2 articles, distal 
article slender-lanceolate. Pleopod 1 in male 
of 2 articles, distal article broadly triangular, 
with small mesial lobe bearing hooks. Pleo- 
pod 2 in male with rod-shaped setose ap- 
pendix masculina and short free appendix 
interna. Pleopods 2—5 with both rami bear- 
ing marginal slender cylindrical accessory 
respiratory filaments, each filament proxi- 
mally of 2 articles, more distal filaments of 
up to 4 articles. Abdominal somite 6 with 
1 vertical row and 2 irregular oblique rows 
of setal pits posterolaterally, plus short sub- 
marginal row near posterolateral angle. 
Uropod with outer ramus having small bas- 
al spine on dorsal surface, margin setose 
with additional row of small golden spines 
along most of laterodistal margin; inner ra- 
mus with longitudinal dorsal ridge bearing 
2 spines in distal half. Telson slightly longer 
than greatest width, posterior margin sub- 
truncate, setose. 

Remarks. —Schmitt (1939) described the 
new subspecies Callianidea laevicauda oc- 
cidentalis, from Socorro Island (Pacific 
Mexico) and the Galapagos Islands. In the 
description, he noted that the only differ- 
ences from the Atlantic C. laevicauda were 
the somewhat more tuberculate lower pro- 
podal carina, and the crenulate mesial ridge 
of the fixed finger of the larger first pereopod 
chela. Examination of material from the 
Galapagos, Lower California, and Pacific 
Mexico confirmed Schmitt’s observations, 
but revealed some variation in these char- 
acters. Separation of Pacific and Atlantic 
forms of this species is thus based on very 
thin evidence. Given the wide distribution 
across the Caribbean and eastern Pacific, 
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the species would seem to have been well 
established before any emergence of the 
isthmus of Panama. 

Callianidea typa differs from C. laevicau- 
da in lacking any sign of a linea thalassinica, 
and in having bifurcating pleopodal acces- 
sory respiratory filaments that divide up to 
three times. These features were not thought 
sufficient to justify separation into two gen- 
era, even though these two taxa formed a 
sister group to the Crosniera-Mictaxius- 
Thomassinia group of genera (see Fig. 25). 


Crosniera, new genus 


Type species.—By present designation, 
Callianassa minima Rathbun, 1901. 

Gender. — Feminine. 

Diagnosis. —Carapace with subvertical 
setal row anterolaterally; linea thalassinica 
not reaching posterior margin of carapace; 
rostrum narrowly triangular in dorsal view, 
just overreaching eyestalks. Abdomen 
somewhat dorsoventrally compressed. Ab- 
dominal somite 1 lacking forwardly-direct- 
ed lobes; somites 1-5 each with single setal 
row; somite 6 with 3 setal rows. Mandibular 
incisor toothed. Maxilliped 1, endopod of 
2 articles. Maxilliped 2, exopod well devel- 
oped. Maxilliped 3, pediform but articles 
showing some broadening; exopod moder- 
ately well developed; dentate ischial crest 
present. Pereopods lacking setal rows. Pe- 
reopod 1, chelipeds subsimilar. Pereopod 3, 
propodus broadened. Pleopodal rami rela- 
tively narrow, about 3-4 times longer than 
greatest width; rami lacking accessory re- 
spiratory filaments. Pleopod 2 in male with 
appendix interna articulating on appendix 
masculina. Lateral uropodal ramus not bi- 
lobed. 

Remarks. —De Saint Laurent (1979) di- 
agnosed the genus Thomassinia as having 
the exopod of maxilliped 3 vestigial or ab- 
sent, and lacking a dentate ischial crest; in 
Crosniera minima the exopod is moderately 
well developed, as is the dentate crest. The 
rostrum in C. minima is well developed 
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Fig. 3. Callianidea laevicauda: A, Carapace in lateral view, scale in mm; B, Anterior carapace, eyes, and 
bases of antennules and antennae; C, Telson and right uropod; D, Pereopod 1, larger cheliped; E, Pereopod 1, 
smaller cheliped; F, Pereopod 2; G, Pereopod 3; H, Pereopod 4; I, Pereopod S. 


compared to that of T. gebioides, where it 
is practically lacking. The pereopodal epi- 
pods are bifid in 7. gebioides (G. Poore, 
1990, in litt.), but not in C. minima. (The 
upper ramus of these bifid epipods is prob- 
ably the remnant ofa podobranch.) Pleopod 
1 of the male is said to be absent in Tho- 
massinia. Of seven males of C. minima ex- 
amined, only one possessed first pleopods. 


Whether this is an aberration, or a function 
of maturity, is unknown, and can only be 
resolved with considerably more male ma- 
terial. 

Etymology.—The genus is named for 
Alain Crosnier, ORSTOM scientist at the 
Muséum National d’Histoire Naturelle, 
Paris, renowned carcinologist and valued 
colleague. 
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Fig. 4. Callianidea laevicauda: A, Maxilla 2; B, Mandible; C, Mandibular palp; D, Maxilla 1; E, Maxilliped 
1; F, Maxilliped 2; G, Maxilliped 3; H, Pleopod 1, male; I, Pleopod 2, male. 
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Fig. 5. 
C, Abdomen in lateral view; D, Telson and right uropod; E, Pereopod 1, smaller cheliped; F, Pereopod 1, larger 
cheliped; G, Pleopod 1, female; H, Pleopod 1, male; I, Pleopod 2, male; J, Pleopod 3. 


Crosniera minima (Rathbun, 1901) 
Figs. 5, 6, Table 1B 


Callianassa minima Rathbun, 1901:92, fig. 
16.—Schmitt, 1935:5.—de Saint Laurent, 
1979:1396.— Manning, 1987:397. 


Material examined. —Syntypes, USNM 
23779, 6cl2.5 mm, 2? cl 2.5 mm, Fish Hawk 
sta 6066, Mayaguez Harbor, Puerto Rico, 
295-315 m.—USNM 24668, 2 cl 2.5 mm, 
Fish Hawk sta 6062, Mayaguez Harbor, 
Puerto Rico, 45-55 m.—USNM 243547, 


Crosniera minima: A, Carapace in lateral view, scale in mm; B, Rostrum and eyes in dorsal view; 


IEC (Interstate Electronic Corp.) sta A7-3, 
2 cl 3.8 mm, Puerto Rico, 18°29'10.8’N, 
66°09'6.6” W, 31 m, 11 Jun 1980.—USNM 
243533, IEC sta A20-1, 6 cl 3.1 mm, 2 cl 
3.0 mm, Puerto Rico, 18°30'42’N, 
66°08'47.4"W, 295 m, 11 Jun 1980.— 
USNM 243534, IEC sta SJA-2, cl 3.9 mm, 
Puerto Rico, 18°30'42”N, 66°09'19.8’W, 
274 m, 10 Jun 1980.—USNM 243543, IEC 
sta 731 SJ-010-008, ¢ cl 3.0 mm, Puerto 
Rico, 18°30'42.0’”N, 66°11'36.0”W, 282 m, 
10 Jun 1980.—USNM 243542, IEC sta 732 
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Fig. 6. Crosniera minima: A, Mandible; B, Maxilla 1; C, Maxilla 2; D, Maxilliped 1; E, Maxilliped 2; F, 


Maxilliped 3; G, Pereopod 3; H, Pereopod 4; I, Pereopod 2. 
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SJ-003-006, 6 cl 3.0 mm, off Mobile, Ala- 
bama, 30°09’36’N, 88°06'37’W, 12 m, 29 
Jun 1980.—USNM 243539, IEC sta 732 SJ- 
002-002, ¢ cl 3.2 mm, off Mobile, Alabama, 
30°09'24.6”N, 88°05'24.0”W, 10 m, 28 Jun 
1980.—USNM 243538, IEC sta 732 SJ-008- 
008, ¢ cl 2.8 mm, | juv., off Mobile, Ala- 
bama, 30°09'23”"N, 88°08'14’W, 13 m, 28 
Jun 1980.—USNM 243540, IEC sta MO- 
722-408-010, 1 juv., off Mobile, Alabama, 
30°09’25”N, 88°08'30”"W, 16 m, 19 Jan 
1980.—USNM 243541, IEC sta 731 SJ-004- 
003, 6cl 3.0 mm, Puerto Rico, 18°30'36’N, 
66°09'36’W, 276 m, 10 Jun 1980.—USNM 
243535, IEC sta 731 SJ-004-009, ovig. 2 cl 
3.0 mm, Puerto Rico, 18°30'30’N, 
66°09'31.8"W, 264 m, 10 Jun 1980.— 
USNM 243537, IEC sta 731 SJ-001-007, 
2+ cl 2.5 mm, 3.2 mm, 1 juv., Puerto Rico, 
18°30'42’N, 66°09'10.2”W, 302 m, 11 Jun 
1980.—USNM 243536, IEC sta 731 SJ-008- 
004, 1 juv., Puerto Rico, 18°30'42’N, 
66°10'31.2”W, 298 m, 11 Jun 1980. 

Description. — Rostrum slender, acute, just 
reaching beyond eyes, directed anteroven- 
trally, with faint middorsal keel; linea tha- 
lassinica reaching posteriorly from postor- 
bital margin for % of carapace length; vertical 
row of setal pits in antennal region of an- 
terior carapace; cervical groove barely de- 
marked. Abdominal somites dorsoventrally 
flattened; in dorsal view, somite 1 narrow, 
widening posteriorly, posteroventral angle 
acute, bearing row of setal pits; somites 2— 
5 of similar width, pleura posteroventrally 
rounded with few setal pits; somite 2 lon- 
gest, somite 6 posteriorly narrowed, with 3 
separate rows of setal pits. Telson with 3 
small lateral teeth, posterior margin broadly 
convex. 

Eyes flattened, dorsally calcified with 
sharp lateral margin, cornea not defined, but 
distal dark pigment visible. Antennule with 
peduncle article 3 reaching distal margin of 
antennal article 4; flagella subequal in length, 
dorsolateral flagellum about twice width of 
ventromesial one. Antennal acicle reduced 
to tiny scale; peduncle article 4 twice length 
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of article 5. Lateral epistome bearing nu- 
merous elongate downcurved setae. Man- 
dible with incisor bearing 6 corneous mar- 
ginal teeth; molar with mesial tubercle; palp 
of 3 articles, article 3 longest, with dense 
distal setae. Rest of mouthparts as figured 
(Fig. 6). Maxilliped 2, dactylus bearing clus- 
ter of distal spines; exopod well developed. 
Maxilliped 3, ischium with strong dentate 
crest on mesial surface; posterior margin 
bearing dense fringe of setae; merus some- 
what expanded, with 2 small teeth on pos- 
terior margin; dactylus ovate, strongly se- 
tose; exopod reaching distal margin of 
ischium, bearing few distal setae. Pereopod 
1, chelipeds not sexually dimorphic; che- 
lipeds dissimilar, one slightly wider and lon- 
ger than other; larger cheliped, propodus 
carinate along anterior and posterior mar- 
gins, strong oblique ridge on lateral and 
mesial surface of palm running onto fixed 
finger, latter with single tooth at about mid- 
length of cutting edge; dactylus with 
strong proximal tubercle on cutting edge. 
Smaller cheliped, propodus carinate along 
anterior and posterior margins, strong 
oblique ridge on lateral and mesial surface 
of palm running onto fixed finger, latter with 
single proximal tooth on cutting edge; dac- 
tylar cutting edge unarmed. Pereopod 2 che- 
late, articles flattened and strongly setose; 
cutting edges of propodal fixed finger and 
dactylus bearing close-set row of hyaline 
truncate teeth. Pereopod 3, propodus and 
dactylus strongly setose, propodus broadly 
ovate, flattened, with single posterodistal 
spine. Pereopod 4, propodus flattened but 
more elongate than in pereopod 3, posterior 
margin strongly setose and with single pos- 
terodistal spine; dactylus strongly setose. 
Pereopod 5 lost in all specimens. Pleopod 
1 in female uniramous, proximal article 
shorter than flexed indistinctly segmented 
distal article. Pleopod 1 in male of 2 articles, 
proximal article slender, elongate, distal ar- 
ticle about half length of proximal, slightly 
expanded. Pleopod 2 in male with appendix 
masculina situated almost at midlength of 
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mesial margin of endopod, rod-shaped and 
bearing numerous distal setae; appendix in- 
terna articulating at midlength of appendix 
masculina, not reaching apex of latter; pleo- 
pods 3-5 with appendix interna on endo- 
pod. Lateral ramus of uropod subcircular in 
outline, bearing marginal plumose setae; 
mesial ramus ovate, not lobed, bearing mar- 
ginal setae. 


Marcusiaxius Rodrigues & Carvalho, 1972 


Marcusiaxius Rodrigues & Carvalho, 1972: 
Sov 


Type species. —By monotypy, Marcusiax- 
ius lemoscastroi Rodrigues & Carvalho, 
1972. 

Gender. — Masculine. 

Diagnosis. —Rostrum at same level as an- 
terior carapace, bearing dense anterodorsal 
submarginal pile of setae, middorsally with 
flattened triangular area. Carapace with 
subvertical setal row in postorbital/postan- 
tennal region, few setal pits just below lat- 
eral carina, subvertical lateral row just an- 
terior to cervical groove. Abdominal somite 
1 with dorso-horizontal setal row; somite 2 
with ventro-horizontal, and subvertical 
posterior setal row; somites 3-5 each with 
subvertical setal row; somite 6 with 3 setal 
rows. Dense patches of setae on somites 3-5. 

Eyestalk apically subacute, shorter than 
rostrum; corneal area small, subapical. An- 
tennal acicle half or less than half length of 
antennal peduncle article 4. Maxilliped 3, 
exopod reduced or absent; merus lacking 
spine on posterior margin. Pereopod 1, che- 
lae symmetrical. Pereopod 2 with short 
proximal setal row on lateral surface of 
propodus. Pereopod 3 with 2 subparallel 
proximal setal rows on lateral surface of 
propodus. Pereopod 4, propodus with setal 
row along anterior margin. Pleopod 1 in 6 
uniramous, of 2 articles, distal article plow- 
shaped. Pleopod 2 in 6 with appendix mas- 
culina considerably longer than appendix 
interna. Pleopods 2-5, rami broad. Mesial 
uropodal ramus strongly produced disto- 
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laterally; lateral ramus slightly produced 
distolaterally. Telson wider than long, lack- 
ing non-articulating dorsal spines. 
Remarks. —While Marcusiaxius and Me- 
ticonaxius share a number of characters, and 
appear to be closely related, species of the 
two may be distinguished on a number of 
features, as summarized in Table 2. 


Key to Species of Marcusiaxius 


1. Exopod of maxilliped 3 present; Ex- 
opod of maxilliped 2 well developed 

TN AE Sot EE DR SD EIEN I ori M. colpos 
— Exopod of maxilliped 3 lacking; Ex- 
opod of maxilliped 2 reduced .... 

RE ide NORTE TAG ie BT MS M. lemoscastroi 
Marcusiaxius colpos, new species 

Figs. 7, 8, Table 1C 


Material examined. —Holotype, USNM 
243404, 6 cl 13.8 mm, MAFLA sta 2534 
G, Gulf of Mexico, 29°40'N, 86°17'W, coarse 
sand, 73 m.—Paratype, USNM 243405, 6 
cl 14.5 mm, MAFLA sta 2533 A, Gulf of 
Mexico, 29°42'59.9"N, 85°15’28.6"W, 
coarse sand, 67 m.—USNM 243406, ? sex, 
(anterior carapace only), MAFLA sta 2644 
F, Gulf of Mexico, 29°36.2'N, 87°23.5'W, 
medium sand, 75 m.—USNM 243407, é cl 
17.0 mm (abdomen missing), MAFLA sta 
2747-08, 2 (carapace damaged), sta 2747- 
06, Gulf of Mexico, 27°24.2'N, 84°07.3’W, 
medium fine sand, 74 m.—USNM 243410, 
juv. cl 4.5 mm, BLM 1974, crustacea 31/ 
F.—USNM 243411, juv. cl 5.1 mm, MAF- 
LA sta 2533 F, Gulf of Mexico, 
29°42'59.9"N, 85°15'28.6”W, coarse sand, 
67 m.—USNM 243412, juv. cl 3.2 mm, 
MAFLA sta 2211-10, Gulf of Mexico, 
27°56'29.5"N, 83°52'59.5”W, coarse sand, 
43 m.—USNM 243413, 2 juv. cl 5.9 mm, 
9.8 mm, MAFLA sta 2427 C, 28°49'59.1°N, 
85°37'01.9”W, clayey sandy silt, 175 m. 

Diagnosis. —Carapace with vertical setal 
row anterior of weakly defined cervical 
groove, less compact row just ventral of lat- 
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Table 2.—Comparison of Marcusiaxius and Meticonaxius. 


Marcusiaxius 


Meticonaxius 


Rostrum With dense anterodorsal pile of setae sub- 
marginally 
Dorsal flattened triangular region 
Eye Eyestalk distally pointed 


Cornea small, discrete 


Maxilliped 3 Dentate ischial crest absent 


Pleuron 2 Anteroventral horizontal, and posterior 
subvertical setal row present 
Telson Basal width greater than greatest length 


Lacking dense setal pile 


Middorsal rounded to carinate ridge 
Eyestalk distally rounded or truncate 
Cornea diffuse 

Dentate ischial crest present 

Posterior subvertical setal row present 


Basal width less than greatest length 


eral carina, and short vertical postorbital 
row; rostrum with submarginal brush of 
short stiff setae in anterior half; median ca- 
rina barely demarked, widening posteriorly; 
lateral carina entire. Abdominal somites 
having single row of setae-tubercles on pleu- 
ra 1 and 3-5, 2 rows on pleuron 2, 3 rows 
on somite 6; dense posteroventral setal 
patches on 2-5, clumps of dorsolateral setae 
on 3-5. 

Eye with cornea faintly demarked; eye- 
stalk conical. Antennal acicle slightly more 
than '4 length of peduncle article 4. Max- 
illiped 2 with exopod elongate; maxilliped 
3 lacking spine on merus, lacking dentate 
ischial crest, exopod reaching distally to base 
of merus. Pereopod 1, merus with small 
proximal tooth and larger distal tooth on 
posterior margin; fingers of chela about %4 
length of propodal palm; fixed finger with 
strong sinuous tooth and few tiny denticles 
in proximal half of cutting edge; dactylus 
with proximal emargination in cutting edge. 
Pereopod 2, merus lacking spines; propodus 
with short proximal setal row on lateral sur- 
face of propodus. Pereopod 3 with 2 sub- 
parallel setal rows on lateral surface of prop- 
odus. Pereopod 4 with setal row along 
anterior margin of propodus. Uropod with 
both rami widening distally, lateral ramus 
with distolateral corner produced; mesial 
ramus with distolateral region strongly pro- 
duced. Telson 3 wider than midlength. 

Etymology.—The specific epithet is de- 
rived from the Greek ‘kolpos,’ a gulf or bay, 
and refers to the Gulf of Mexico. 


Marcusiaxius lemoscastroi 
Rodrigues & Carvalho, 1972 
Figs. 9, 10, Table 1D 


Marcusiaxius lemoscastroi Rodrigues & 
Carvalho, 1972:357.—Carvalho & Ro- 
drigues, 1973:553, figs. 1-21. 

Meticonaxius lemoscastroi: Coelho, Ra- 
mos-Porto, & Koening, 1980:39.—Coel- 
ho & Ramos-Porto, 1987:33.—Coelho, 
1987:63, 68. 


Material examined.—RMNH, ¢ cl 11.0 
mm, Mucurici, Fortaleza, Ceara, Brazil, 
collected by beach seine net, 7 Mar 1968.— 
USNM 243403, ¢ cl 12.2 mm, Pillsbury sta 
P-758, 11°42.2’N, 69°40.0’W, Gulf of Ven- 
ezuela, 15-18 m, 27 Jul 68. 

Records. —Dredged from the littoral of 
Amapa, northern Brazil; shallow infralit- 
toral, Gulf of Venezuela. 

Diagnosis. —Carapace with rostrum hav- 
ing submarginal band of short stiff setae, 
median carina narrowly triangular, flat- 
tened, widening posteriorly, lateral carina 
entire. Abdominal pleuron 1 with hooked 
posteroventral tooth, pleura 2-6 ventrally 
rounded; pleura 1, 3—5 each with setal row, 
pleuron 2 with ventral and posterolateral 
setal row, pleuron 5 with blunt posterolat- 
eral lobe; pleuron 6 with 3 setal-rows, pleura 
2-5 posteroventrally densely setose. 

Antennal acicle slightly more than half 
length of peduncle article 4. Maxilliped 2 
with short exopod; maxilliped 3 lacking ex- 
opod, meral spine, and ischial dentate crest. 
Pereopod 1, merus with strong tooth at mid- 
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Fig. 7. Marcusiaxius colpos: A, Carapace in lateral view, scale in mm; B, Anterior carapace in dorsal view; 
C, Abdomen in lateral view; D, Telson and right uropod; E, Mandible; F, Maxilla 1; G, Maxilla 2; H, Maxilliped 


1; I, Maxilliped 2. 


length of posterior margin; fingers slightly 
shorter than propodal palm, fixed propodal 
finger with strong triangular tooth in prox- 
imal half of cutting edge; cutting edge of 
dactylus entire. Pereopod 2 lacking meral 
spines; propodus with short proximal setal 


row on lateral surface. Pereopod 3, propo- 
dus with 2 setal rows on lateral surface. Pe- 
reopod 4 with setal row on anterior margin 
of propodus. Lateral uropodal ramus dis- 
tolaterally strongly produced; mesial ramus 
distolaterally produced, considerably wider 
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Fig. 8. Marcusiaxius colpos: A, Pereopod 1; B, Maxilliped 3; C, Pereopod 2; D, Pereopod 3; E, Pereopod 4; 
F, Pereopod 5; G, Pleopod 1, male; H, Pleopod 2, male; I, Pleopod 3. 
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Fig. 9. Marcusiaxius lemoscastroi: A, Carapace in lateral view, scale in mm; B, Anterior carapace in dorsal 
view; C, Abdomen in lateral view; D, Telson and right uropod; E, Mandible; F, Maxilla 1; G, Maxilliped 2; H, 
Maxilliped 3; I, Pleopod 1, male; J, Pleopod 2, male; K, Pleopod 3; L, Maxilliped 1; M, Maxilla 2. 


than long. Telson almost twice wider than Loeuff & Intes, 1974:23.—de Saint Lau- 
long, posterior margin broadly convex. rent, 1973:515, 1979:1397.—Sakai & de 
Saint Laurent, 1989:9. 
; ; Metaxius Bouvier, November 1905:804.— 
st ANGOURE SRS TPO I Eth, Mel De Man, 1925:8.—Balss, 1957:1582. 


Meticonaxius De Man, August 1905:592; Type species.—By monotypy, Meticon- 
1925:5, 53; 1928:18, 21, 30, 53.—Bar- axius monodon de Man, 1905:593. 
nard, 1950:499.—Balss, 1957:1579.—Le Gender. — Masculine. 
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Fig. 10. Marcusiaxius lemoscastroi: A, Pereopod 1; B, Pereopod 2; C, Pereopod 3; D, Pereopod 4; E, Distal 
three articles of pereopod 5. 


Diagnosis.—Carapace with rostrum at sent; lateral carina entire. Near-vertical se- 
same level as anterior carapace, rostral mar- tal row on carapace just anterior to cervical 
gins unarmed (single subapical spine on left groove, less compact setal row immediately 
side in type species may be result of injury). ventral to lateral carina; single row of setal 
Median carina entire; submedian carina ab- pits on abdominal somites 1—5, 3 rows on 
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somite 6. Abdominal somites 2—4 with pos- 
teroventral region of pleura densely setose. 
Eye with cornea undifferentiated to poor- 
ly differentiated, weakly to moderately well 
pigmented; eyestalk shorter than rostrum, 
distally rounded or truncate-flattened. An- 
tennal acicle about half length or less of pe- 
duncle article 4. Maxilliped 3 with exopod 
reduced; meral spine present or absent; den- 
tate ischial crest present. Chelae of pereo- 
pod 1 symmetrical. Pereopod 2 chelate, 
propodus with short proximal setal row. 
Pereopods 2-4 each with single pleuro- 
branch present (M. longispina, M. bouvieri, 
and M. monodon), or pleurobranchs absent 
(M. microps). Propodus of pereopods 3 and 
4 expanded, that of pereopod 3 with 1 or 2 
setal rows on lateral surface, that of pereo- 
pod 4 with single setal row. Pleopodal rami 
broad; appendix interna on pleopods 2-5. 
Pleopod | in 6 uniramous, of 2 articles, dis- 
tal article plow-shaped; pleopod 2 in 6 with 
appendix masculina and appendix interna. 
Lateral uropodal ramus lacking suture, dis- 
tally broad, occasionally produced distolat- 
erally; mesial ramus distolaterally some- 
what produced. Telson longer than wide, 
lacking non-articulating dorsal spines. 


Key to Species of Meticonaxius 
(M. minutus excluded due to 
lack of information) 


1. Rostrum apically acute 
— Rostrum apically rounded 
2. Merus of pereopod 1 with single 
spine on posterior margin; Merus of 
maxilliped 3 with posterodistal spine 
Bit Worcester elt Sea ates Bal M. monodon 
— Merus of pereopod 1 with 2 strong 
spines on posterior margin; Merus 
of maxilliped 3 lacking spine ..... 
Ss SEAN Ge ten sence om TRIO M. bouvieri 
3. Merus of maxilliped 3 with spine. 4 
— Merus of maxilliped 3 lacking spine 
NO DOarme nee a enrages se ylcer ye Hele OF M. microps 
4. Merus of pereopod | with spine on 
posterior margin ....... M. capricorni 
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— Merus of pereopod 1 lacking spine 
on posterior margin ... M. longispina 


Meticonaxius bouvieri, new species 
Figs. 11, 12, Table 1E 


Material examined. —Holotype, USNM 
243408, 6 cl 16.0 mm.—Paratypes, USNM 
243409, 3 cl 9.8 mm, 10.0 mm, 13.5 mm, 
2 2 15.5 mm (abdomen missing), 12.2 mm 
(abdomen missing), Pillsbury sta 1261, off 
Jamaica, 17°13’N, 77°45'W, 722-768 m. — 
Paratype, USNM 122453, 6cl5.0 mm, north 
of Long Island, Bahamas, 23°36'N, 75°25'W, 
180-360 m. 

Diagnosis. —Carapace smooth; rostrum 
triangular, midventrally keeled, apically 
acute/subacute, lateral margins unarmed; 
median carina reaching posteriorly from 
rostral apex onto carapace, to about pos- 
terior level of lateral carinae. Abdominal 
pleura ventrally rounded. 

Antennal acicle reaching midlength of pe- 
duncle article 4. Maxilliped 3, exopod re- 
duced to small lobe; posterior margin of is- 
chium and merus unarmed. Pereopod 1, 
basis with strong spine on posterior margin; 
merus with 2 strong spines on posterior 
margin, anterior margin strongly convex; 
propodal palm longer than fingers, cutting 
edge of fixed finger with fine denticulations 
proximally with slightly larger tubercle, 
strong acute tooth distal of midlength. Pe- 
reopod 2 lacking spination, propodal palm 
subequal to fingers in length (measured along 
midline of lateral surface); short proximal 
setal row on lateral surface of propodus. Pe- 
reopod 3 with 2 setal rows on lateral surface 
of propodus. Pereopod 4 with setal row on 
anterior margin, plus short proximal row on 
lateral surface, of propodus. Lateral uro- 
podal ramus distolaterally rounded, not 
produced; mesial ramus distolaterally 
slightly produced. Telson slightly longer than 
greatest width, posterior margin evenly con- 
vex. 

Etymology.—The species is named for the 
late Eugéne Louis Bouvier, renowned French 
carcinologist. 
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Meticonaxius bouvieri: A, Anterior carapace in dorsal view, scale in mm; B, Anterior carapace in 


lateral view; C, Abdomen in lateral view; D, Telson and right uropod; E, Mandible; F, Maxilla 1; G, Maxilla 
2; H, Maxilliped 1; I, Maxilliped 2; J, Pleopod 1, male; K, Pleopod 2, male; L, Pleopod 3. 


Meticonaxius capricorni Coelho, 1987 


Meticonaxius capricorni Coelho, 1987:63, 
68, figs. 1-3. 


Records. —Off Rio de Janeiro and Sao 
Paulo states, Brazil, 139-214 m. 

Diagnosis. —[Abbreviated; taken from 
Coelho 1987]: Rostrum subacute, carinate, 
carina reaching posteriorly onto gastric re- 
gion of carapace, no raised triangular region. 
Pleuron of abdominal somite 1 ventrally 


spinose. Abdominal somites 3—5 having lat- 
eral areas of dense setation. Telson basally 
slightly wider than long, 34 length of abdom- 
inal somite 6. 

Maxilliped 3, merus with spine on pos- 
terior margin. Pereopod |, merus with small 
tooth on posterior margin at about mid- 
length. Pereopod 2, merus lacking spine. 
Lateral uropodal ramus distally broadened, 
but not distolaterally produced; mesial ra- 
mus distolaterally produced. 
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Fig. 12 Meticonaxius bouvieri: A, Pereopod 1; B, Pereopod 2; C, Pereopod 3; D, Pereopod 4; E, Maxilliped 3. 


Meticonaxius longispina Material examined. —SAM-A2754, juv. 
(Stebbing, 1920) é6cl 3.8 mm. Pieter Faure sta 13039, off East 
Fig. 13, Table 1F London, South Africa, 91 m. 


Records. —Off Cape Morgan (Indian 

Axius longispina Stebbing, 1920:265, pls. Ocean), South Africa, 95 m. 
106B, 107. Diagnosis. —Carapace with rostral apex 
Meticonaxius ?longispina: De Man, 1925:5. broadly rounded, margin faintly crenulate; 
Meticonaxius longispina: Barnard, 1950: median carina a rounded ridge; lateral ca- 
500, fig. 93a—c.—Kensley, 1981:30.— _ rina entire. Abdominal pleuron 1 ventrally 
Coelho, 1987:63. acute; pleura 2-6 ventrally broadly convex; 
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Fig. 13. Meticonaxius longispina: A, Carapace in lateral view, scale in mm; B, Rostrum and eyes in dorsal 
view; C, Abdomen in lateral view; D, Telson and right uropod; E, Maxilla 1; F, Maxilla 2; G, Maxilliped 1; H, 


Pereopod 1; I, Pereopod 3; J. Pereopod 2; K, Maxilliped 2; L, Maxilliped 3; M, Pereopod 5; N, Pleopod 1, 
male; O, Pleopod 2, male; P, Pleopod 3. 
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pleura 1-5 each bearing short row of setose 
tubercles; pleura 3-5 posteroventrally finely 
setose; pleuron 6 with longitudinal, and 2 
short posterior vertical rows of setose tu- 
bercles. 

Antennal acicle about 3 length of pedun- 
cle article 4. Maxilliped 2 with short exo- 
pod; maxilliped 3 having merus with single 
strong non-articulating spine on posterior 
(mesial) margin; ischial crest having very 
low teeth; exopod reduced, less than half 
length of ischium. Pereopod 1, chelae sym- 
metrical; ischium, merus, and carpus un- 
armed; fingers shorter than propodal palm, 
fixed finger with single strong triangular 
tooth slightly beyond midlength of cutting 
edge; cutting edge of dactylus unarmed. Pe- 
reopod 2, merus unarmed; propodal palm 
somewhat expanded, short proximal setal 
row on lateral surface. Pereopod 3, propo- 
dus with 2 short setal rows on lateral sur- 
face. Uropodal rami distally expanded, lat- 
eral ramus evenly so, mesial ramus with 
distolateral part produced more than dis- 
tomesial; both rami lacking spines. Telson 
longer than basal width, lacking both artic- 
ulating and non-articulating spines. 


Meticonaxius microps (Bouvier, 1905) 
Fig. 14, Table 1G 


Metaxius microps Bouvier, 1905:804; 1925: 
469, fig. 29. —De Man, 1925:1, 2, 8; 1928: 
18, 20, 21, 30.—Balss, 1925:210.— 
Schmitt, 1935:192, fig. 53.—Balss, 1957: 
1582.—Coelho, 1987:63. 


Material examined. —Holotype, MCZ, 6 
cl 3.2 mm, Blake sta 132, off St. Croix, 210 
m. 

Diagnosis. —Carapace with rostrum tri- 
angular, apically narrowly rounded, with 
several short marginal setae, margins entire 
and continuing as entire lateral carina, with 
broadly rounded median ridge widening 
posteriorly; subvertical setal row just ante- 
rior to cervical groove, plus less compact 
setal row immediately ventral to lateral ca- 
rina. Abdominal pleuron 1 with horizontal 
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setal row, ventrally rounded; pleura 2—5 
ventrally broadly rounded, each with short 
vertical row of setose tubercles; pleura 3—5 
posteroventrally setose; pleuron 6 with 1 
horizontal and 2 vertical rows of setose tu- 
bercles. 

Eye with cornea faintly demarked, eye- 
stalk conical, shorter than rostrum. Anten- 
nal acicle about '4 length of peduncle article 
4. Maxilliped 2 with reduced exopod; max- 
illiped 3 lacking exopod. Pereopod 1 (only 
left cheliped present), merus with small tooth 
in distal half of posterior margin, fingers 
shorter than propodal palm, fixed finger with 
low triangular tooth with midlength of cut- 
ting edge; cutting edge of dactylus unarmed. 
Uropod, both rami distally widened, bear- 
ing fringe of plumose setae on distal mar- 
gins, lacking spines; mesial ramus with dis- 
tolateral corner produced. Telson lacking 
spines, longer than basal width, posterior 
Margin convex and bearing fringe of plu- 
mose marginal setae. 


Meticonaxius minutus Coehlo, 1973 


Meticonaxius minutus Coelho, 1973:345; 
1987:63, 68.—Coelho & Ramos-Porto, 
1987:32. 


Records.—Northern Brazil, off Amapa, 
89 m; off Cabo Caciporé and Cabo Norte, 
89-91 m. 

Diagnosis. —[Abbreviated; taken from 
Coelho 1973:345, and 1987, Table 1]: Ros- 
trum not reaching beyond article 2 of an- 
tennal peduncle, with raised triangular re- 
gion; anterior margin with fringe of setae. 
Gastric region not carinate. Cornea situated 
at median part of ocular peduncle. Antennal 
acicle short. Pleuron of abdominal somite 
1 lacking spine. Abdominal somites 3-5 each 
with lateral area of dense setation. Telson 
¥4 length of abdominal somite 6. 


Meticonaxius monodon De Man, 1905 
Fig. 15, Table 1H 


Meticonaxius monodon De Man, 1905:593; 
1925:5, 54, fig. 10; 1928:20, 21, 30.— 
Balss, 1925:210.—Coelho, 1987:63. 
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Fig. 14. Meticonaxius microps, holotype: A, Carapace in lateral view, scale in mm; B, Anterior carapace in 
dorsal view; C, Pereopod 1; D, Abdomen in lateral view; E, Telson and right uropod; F, Maxilla 1; G, Maxilla 
2; H, Maxilliped 2; I, Pleopod 3; J, Pleopod 1, male; K, Maxilliped 1. 


Callianassa (?Scallasis) coeca Balss, 1925: 
212, fig. 16.—De Man, 1928:30. 


Material examined. —Holotype, RMNH, 
2 (carapace damaged), north-east of Java, 
330 m. 

Diagnosis. —Carapace with rostrum api- 
cally acute, lacking marginal spines (single 
subapical spine on left side in holotype per- 
haps due to injury); median carina entire, 
rounded ridge; lateral carina entire. Ab- 
dominal pleura 1—5 each bearing vertical 
setal row, pleuron 6 with one longitudinal, 
and 2 short posterior setal rows; pleuron 1 


ventrally narrowly rounded, pleura 2-6 
ventrally broadly rounded; pleura 3-5 with 
posterior part of pleura and dorsolateral part 
of tergum densely setose. 

Antennal acicle reaching slightly beyond 
midlength of peduncle article 4. Maxilliped 
2 with short exopod; maxilliped 3 having 
very reduced exopod, merus with single dis- 
tal spine on mesial margin; ischial crest with 
well defined teeth. Pereopod 1, chelae sym- 
metrical; ischium unarmed; merus with sin- 
gle strong non-articulating spine on poste- 
rior margin; carpus and propodal palm 
smooth, unarmed; fingers shorter than pro- 
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Fig. 15. Meticonaxius monodon, holotype: A, Abdomen in lateral view; B, Anterior carapace in lateral view, 
scale in mm; C, Anterior carapace in dorsal view; D, Telson and right uropod; E, Maxilla 2; F, Maxilliped 1; 
G, Maxilliped 3; H, Pereopod 1; I, Pereopod 2; J, Pleopod 2; K, Pereopod 3; L, Pereopod 4; M, Maxilliped 2. 


podal palm, fixed finger with strong trian- what expanded, with very short setal row 
gular tooth at midlength of cutting edge, proximally on lateral surface. Pereopod 3, 
dactylar cutting edge entire. Pereopod 2, propodus somewhat expanded, with single 
merus lacking spines; propodal palm some-__setal row on lateral surface. Pereopod 4, 
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propodus with single oblique setal row 
proximally on lateral surface. Uropod with 
both rami distally expanded and bearing 
plumose marginal setae, lacking articulating 
and non-articulating spines. Telson having 
posterior margin broad, truncate, lacking 
median, dorsal, and marginal spines. 


Michelea, new genus 


Type species.—By present designation, 
Callianidea vandoverae Gore, 1987. 

Gender. — Feminine. 

Diagnosis. —Carapace with 4 setal rows 
anterior to cervical groove; rostrum short, 
bluntly triangular; linea thalassinica lack- 
ing. Abdominal somites 1—5 each with sin- 
gle setal row; abdominal somite 6 with 2 
setal rows. Abdominal somite 1 with lateral 
anteriorly-directed lobe. Eye distally round- 
ed, cornea poorly defined. Article 1 of an- 
tennular peduncle about '2 carapace length. 
Article 4 of the antennal peduncle about 4 
carapace length. Antennal scale spiciform, 
from '2 to 4 length of peduncle article 4. 
Lateral epistome with cluster of short setae. 
Maxilliped 3 pediform, ischium bearing 
dentate crest; exopod not reduced. Pereo- 
pod 1, chelipeds subequal, similar in male 
and female; merus with anterior margin 
strongly rounded, posterior margin straight, 
with fixed tooth at about midlength. Pereo- 
pod 2 with proximal setal row on lateral 
surface of propodus. Pereopod 3 with 2 short 
proximal setal rows on lateral surface of 
propodus; latter flattened and somewhat ex- 
panded. Pereopod 4 with short proximal se- 
tal row on lateral surface of propodus. Re- 
spiratory lamellae present on one or both 
pleopodal rami, lamellae unbranched, of 1 
or 2 articles. Uropodal rami lacking suture; 
lateral ramus not bilobed. 

Etymology.—The genus is named for 
Michele de Saint Laurent of the Muséum 
National d’Histoire Naturelle, Paris, re- 
nowned carcinologist and respected col- 
league. 

Remarks. — Callianidea lepta Sakai, 1987, 
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from Okinawa Island, Japan, differs from 
Michelea vandoverae only in having a much 
smaller spine on the ischium and merus of 
pereopod 1, and in lacking any branchial 
filaments on the pleopodal exopods; it 
should be included in the genus Michelea. 

Callianidea leura Poore & Griffin, 1979, 
from Queensland, Australia, differs from M. 
vandoverae in having simple (not biarticu- 
late) branchial filaments on the pleopods, 
and in having a reduced exopod on maxil- 
liped 2. It does have article 1 of the anten- 
nular peduncle and article 4 of the antennal 
peduncle elongate and the chelipeds of pe- 
reopod 1 subequal, but whether a reduced 
pleurobranch is present above pereopod 4, 
is unknown. 


Key to Species of Michelea 


1. Respiratory lamellae present on both 
rami of pleopods 2-5 

— Respiratory lamellae present only 
on endopods of pleopods 2-5 WM. lepta 

2. Respiratory lamellae of pleopods 
each of single article 

— Respiratory lamellae of pleopods 
each of 2 articles M. vandoverae 

3. Pleopodal exopods bearing few (2— 
3) respiratory lamellae .. M. pillsburyi 

— Pleopod exopods bearing many re- 

spiratory lamellae along most of 
margin 
4. Thoracic gills strikingly reduced; 
Pleopodal endopods with proximal 
spiral lamellae-bearing lobe 
Set ee ae ck Ol LAE ani M. lamellosa 

— Thoracic gills normal, not reduced; 

Pleopodal endopods lacking basal 
TOD CR eke itt spae re ip eaten M. leura 


Michelea lamellosa, new species 
Figs. 16, 17, Table 1I 


Material. —Holotype, USNM 243468, 2 
cl 9.6 mm, Pillsbury sta P-1215, off Jamai- 
ca, 17°36.3'N, 77°02.6'W, 24 m. 

Description. —Carapace with cervical 
groove reaching dorsal midline in posterior 
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Fig. 16. Michelea lamellosa, holotype: A, Carapace in lateral view, scale in mm; B, Left branchial chamber, 
brachiostegite removed, showing reduced branchiae; C, Anterior carapace, with eyes, and bases of antennules 
and antennae; D, Pereopod 4; E, Pereopod 2; F, Pereopod 3; G, Pereopod 1; H, Pereopod 5. 


half, faintly demarked laterally. Rostrum 
triangular, with short low middorsal ridge. 
Row of setal pits on antennal lobe, hori- 
zontal row posterior to orbit, subvertical row 
in postantennal region, shorter vertical row 
close to lateral cervical groove. 

Eyestalk rounded, cornea somewhat de- 
marked, situated distolaterally. Antennular 


peduncle article 1 elongate-slender, almost 
reaching midlength of antennal peduncle ar- 
ticle 4. Antennal peduncle with acicle short, 
spiciform, about 4 length of article 4; article 
2 somewhat elongate; article 4 elongate- 
slender, almost 4 times length of article 5. 
Lateral epistome with band of short setae 
reaching anteriorly just beyond antennal ar- 


VOLUME 104, NUMBER 3 


521 


<— 
———- 


illite 


Yj 
/ 


_— 


Wf, 
WE 


Atidcccttteesiy Ml Ue Z, 


— 


SS SS 3 


YY 
@ 


LLZ>, 


Fig. 17. Michelea lamellosa, holotype: A, Mandible; B, Mandibular palp; C, Maxilla 1; D, Maxilliped 1; E, 


Maxilla 2; F, Maxilliped 2; G, Maxilliped 3; H, Pleopod 2, female; I, Telson and right uropod; J, Pleopod 1, 
female. 
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ticle 1. Mandibular incisor with 2 blunt 
cusps; molar with 2 blunt mesial tubercles; 
palp of 3 articles, distal article longest, se- 
tose. Remainder of mouthparts as figured. 
Maxilliped 1, endopod of single short arti- 
cle. Maxilliped 2, exopod reduced to short 
subcircular lobe bearing few setae. Maxil- 
liped 3, posterior margin of merus unarmed. 
Pereopod 1, chelipeds subequal, ischium 
with small distal tubercle on posterior mar- 
gin; merus with small tubercle at about mid- 
length of posterior margin; fingers about * 
length of propodal palm, fixed finger with 
single triangular cusp proximally on cutting 
edge; dactylus with cutting edge bearing low 
truncate tubercle proximally, remainder of 
edge entire. Pereopod 3, propodus flattened, 
twice longer than wide, with row of 5 spines 
on posterior margin including posterodistal 
spine. Pereopod 4, propodus bearing clus- 
ters of spines along posterior margin, row 
of spines along anterior margin. Gills within 
branchial chamber very reduced, epipods 
lacking on pereopods. 

Pleopod 1 of female uniramous, of 2 ar- 
ticles. Pleopods 2—5 with free appendix in- 
terna; bearing densely packed marginal 
uniarticulate lamellae; endopod proxi- 
momesially produced into spiral lobe also 
bearing lamellae. Pleuron | bearing oblique 
row of setal pits; pleuron 2 with vertical row 
of setal pits on posterolateral lobe; pleura 
3-6 each with vertical row of setal pits at 
about midlength. Uropodal outer ramus 
bearing marginal setae plus row of short cor- 
neous spines along distolateral margin; both 
rami bearing dense thickened golden setae- 
spines along mesial margin. Telson basal 
width greater than middorsal length, pos- 
terior margin broadly rounded, setose. 

Etymology.—The specific epithet refers 
to the lamellate nature of the pleopodal re- 
spiratory filaments. 


Michelea pillsburyi, new species 
Figs. 18, 19, Table 1J 


Material. — Holotype, USNM 243469, 2 
cl 3.6 mm, Caribbean off Panama, Pillsbury 
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sta P-416, 9°22.6’N, 78°08.4’W, 59 m, 19 
Jul 1966.—Paratype, USNM 243470, ¢ cl 
4.4 mm, off Atlantic Panama, Pillsbury sta 
P-420, 9°30.5'N, 78°26.0’W, 28 m, 19 Jul 
1966. 

Description. —Carapace with cervical 
groove weak, not reaching dorsal midline; 
rostrum short, triangular. Row of setal pits 
on antennal lobe, longitudinal row posterior 
to orbit, few subvertical pits in post-anten- 
nal region. 

Eyestalk rounded, cornea not demarked. 
Antennular peduncle article 1 elongate- 
slender, reaching distally to proximal third 
of antennal article 4. Antennal peduncle with 
acicle spiciform, about '4 length of peduncle 
article 4; latter elongate-slender, almost 4 
times length of article 5. Lateral epistome 
lacking setae. Mandibular incisor with 2 
blunt cusps; molar with 3 mesial rounded 
tubercles; palp of 3 articles, distal article 
longest, setose. Remainder of mouthparts 
as figured. Maxilliped 1, endopod of single 
short article. Maxilliped 2, exopod reduced 
to short lobe bearing few setae. Maxilliped 
3, merus with strong distal spine on pos- 
terior margin. Pereopod 1, chelipeds sub- 
similar, equal in length, chela of one slightly 
wider than other; ischium with strong spine 
in distal half of posterior margin; merus with 
strong spine at about midlength of posterior 
margin; fingers about >% length of propodal 
palm, cutting edge of fixed finger with 3 low 
evenly-spaced teeth; cutting edge of dacty- 
lus entire. Pereopod 3, propodus about 3 
times longer than wide, flattened. Pereopod 
4, propodus with 3 spines on posterior mar- 
gin, including distalmost spine. Pereopod 5, 
propodus with strong posterodistal spine. 
Pleopod 1 of female uniramous, with faint 
constriction indicating 2 fused articles. 
Pleopods 2-5 with free appendix interna, 
endopod bearing uniarticulate lamellae 
along lateral margin, exopod bearing 2-3 
distal lamellae on lateral margin, remainder 
of margin setose. Uropodal lateral ramus 
with small spine on lateral margin, latter 
setose and bearing row of short corneous 
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Fig. 18. Michelea pillsburyi, holotype, lateral view, scale in mm. 


spines; inner ramus bearing numerous mar- 
ginal setae. Telson length equal to greatest 
width, posterior margin broadly rounded, 
setose. 

Etymology.—The specific epithet refers 
to the Research Vessel Pillsbury, from which 
this, and much other valuable crustacean 
material was collected. 


Michelea vandoverae (Gore, 1987) 
Figs. 20, 21, Table 1K 


Callianidea vandoverae Gore, 1987:186, figs. 
1-4. 


Material. —USNM 211492, Gulf of Mex- 
ico MAFLA sta 2211, 27°56'29.5’N, 
83°52'59.5”W, 43 m, coarse sand: sample 
2211 A23,2cl5.7 mm, écl 4.1 mm; sample 
2211 C, juv. cl 2.8 mm; sample 2211 E, 2 
cl 6.2 mm; sample 2211 F22, ¢ cl 6.0 mm; 
sample 2211 31H, écl9.0 mm; sample 221 1- 
07,2 cl 10.0 mm.—USNM 211493, Gulf of 


Mexico, MAFLA sta 2528, 29°54'58.6’N, 
86°04'58.5”W, 37 m, coarse sand: sample 
2528H, 6 cl 5.5 mm. 

Description. —Cervical groove at about 
midlength of carapace, reaching dorsal mid- 
line. Rostrum moderately well developed, 
broadly triangular, with 2 low teeth on lat- 
eral margin. Irregular row of setal pits in 
position of lateral carina, short row on an- 
tennal lobe, subvertical row in postantennal 
region, short vertical row just anterior of 
cervical groove. 

Eyestalk rounded, cornea not defined. 
Antennular peduncle article 1 elongate- 
slender, reaching distally to about mid- 
length of antennal article 4. Antennal acicle 
spiciform, almost half length of elongate ar- 
ticle 4. Lateral epistome bearing cluster of 
short setae, not reaching anteriorly beyond 
level of basal antennal article. Mandibular 
incisor having 2 blunt cusps; molar with 3— 
4 rounded tubercles mesially; palp of 3 ar- 
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Fig. 19. Michelea pillsburyi, paratype: A, Anterior carapace, with eyes, and bases of antennules and antennae; 
B, Carapace in lateral view, scale in mm; C, Telson and left uropod; D, Mandible; E, Mandibular palp; F, Maxilla 
1; G, Maxilla 2; H, Maxilliped 1; I, Maxilliped 3; J, Maxilliped 2; K, Pleopod 1, female; L, Pleopod 2, female. 


VOLUME 104, NUMBER 3 325 


aera aS 
~~ > = x 
—— \ 
Ss t 
O. 
A 
DD 


KR 

4 

, UY, 
Y 


Hl’ y WF me S 
4p Zy I J7 Yj SS 


Fig. 20. Michelea vandoverae: A, Carapace in lateral view, scale in mm; B, Anterior carapace, eyes, and 


bases of antennules and antennae; C, Telson and right uropod; D, Pereopod 1; E, Pereopod 2; F, Pereopod 3; 
G, Pereopod 4; H, Pereopod 5. 


ticles, distal article longest, setose. Remain- mented flagellum. Maxilliped 3, merus with 
der of mouthparts as figured. Maxilliped 1, strong distal spine on posterior margin. Pe- 
endopod with tiny distal article. Maxilliped reopod 1, chelipeds subsimilar, of equal 
2, exopod well developed, with distal seg- length, propodus slightly broader in one; is- 
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Fig. 21. Michelea vandoverae: A, Mandible; B, Mandibular palp; C, Maxilla 1; D, Maxilla 2; E, Maxilliped 
1; F, Maxilliped 2; G, Maxilliped 3 with mesial view of ischium; H, Pleopod 1, female; I, Pleopod 1, male; J, 


Pleopod 2, male; K, Pleopod 3. 


chium with 2-3 distal blunt tubercles on 
posterior margin; merus with single mod- 
erately strong blunt spine on posterior mar- 
gin; propodal palm about one-third longer 


than fingers, cutting edge of fixed finger with 
3 evenly-spaced low triangular teeth; dac- 
tylus entire or with low proximal tubercle. 
Pereopod 3, propodus moderately broad, 
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flattened, greatest width about % length, with 
several spines along posterior and distal 
margins but not subchelate. Pereopod 4, lat- 
eral surface of propodus and dactylus spi- 
nose. 

Pleopod 1 of female uniramous, of 2 ar- 
ticles, distal article about 1.5 times length 
of proximal, slender and tapering. Pleopod 
1 of male with cluster of tiny hooks on me- 
sial margin of triangular distal article. Pleo- 
pod 2 of male with appendix interna and 
appendix masculina situated at about prox- 
imal third of endopod; slender tapering ap- 
pendix masculina with lateral and distal se- 
tae, about 3 times longer than appendix 
interna. Pleopods 2-5, both rami bearing 
marginal biarticulate flattened lamellae. 
Outer uropodal ramus with small non-cor- 
neous spine on outer margin just short of 
midlength, row of tiny corneous marginal 
spines on outer margin from about mid- 
length to just short of apex; both rami with 
marginal setae becoming denser and thick- 
ened proximomesially. Telson length equal 
to greatest width, broadly rounded posterior 
margin setose. 


Mictaxius, new genus 


Type species.—By present designation, 
Mictaxius thalassicola, new species. 

Gender. — Masculine. 

Diagnosis. —Carapace lacking carinae; 
cervical groove barely distinguishable; with 
linea thalassinica reaching from anterior 
margin in region of eye to posterior margin; 
row of setal pits present in anterolateral re- 
gion; rostrum barely demarked, a low con- 
vexity at base of eyestalks. Abdominal so- 
mite 1 lacking anteriorly-directed lobes; 
somites 1—6 each with short setal row. 

Eyestalk distally pointed, cornea poorly 
defined, situated subapically, moderately 
pigmented. Antennal acicle reduced to small 
immobile scale. Mandibular incisor toothed. 
Maxillipeds 1 and 2 with well developed 
exopod. Maxilliped 1 endopod of 2 articles. 
Maxilliped 3 exopod vestigial, dentate is- 
chial crest on mesial surface moderately well 
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developed. Pereopod 1, chelipeds asym- 
metrical, not sexually dimorphic. Pereo- 
pods 2-4 each with very short setal row. 
Propodus of pereopod 3 expanded, subcir- 
cular. Pereopods 3-5, dactyli simple. Pleo- 
podal rami somewhat expanded, 2-3 times 
longer than greatest width; appendix interna 
present on pleopods 2-5. Pleopod 1 in male 
absent. Pleopod | in female uniramous, of 
2 articles. Pleopod 2 in male, appendix mas- 
culina and appendix interna fused, resultant 
lobe-like structure bearing both hooks and 
elongate setae distally. Telson broader than 
long, semicircular in outline, lacking spines. 
Lateral uropodal ramus bilobed, lacking 
transverse suture. 

Etymology. —The generic name is a com- 
bination of the Greek ‘miktos,’ a mixture, 
and the frequently-used thalassinidean suf- 
fix ‘axius,’ and refers to the seeming mix of 
callianassid and callianideid features found 
in the type and only species of this genus. 

Remarks. — Mictaxius shows several fea- 
tures thought to be advanced amongst the 
callianideids: antennal acicle very reduced; 
eyestalk flattened; maxilliped 3 exopod ves- 
tigial; linea thalassinica running the full 
length of carapace. The genus belongs to 
that group of callianideids that lack respi- 
ratory filaments on the pleopods, but the 
complete linea thalassinica, the fused ap- 
pendix masculina and appendix interna, and 
the bilobed outer uropodal ramus (which 
features appear in the Callianassidae) im- 
mediately separate it from the rest of this 


group. 


Mictaxius thalassicola, new species 
Figs. 22, 23, 24, Table 1L 


Material examined. —Holotype, USNM 
243544, 6 cl 3.9 mm, Paratypes, 3 6 cl 2.5 
mm, 3.4 mm, 3.9 mm, ovig. 2 cl 2.5 mm, 
22 cl 3.1 mm, 3.9 mm, Panama Survey sta 
115-4, Pico Feo, Atlantic Panama, in shal- 
low-water Thalassia patch, 8 Nov 1972.— 
Paratypes, USNM 243545, 3 6 cl 3.1 mm, 
3.1 mm, 4.0 mm, ovig. 2 cl 3.1 mm, 2 2 cl 
3.4 mm, 3.4 mm, Panama Survey sta 136- 
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2, Isla Mira, San Blas Islands, Atlantic Pan- 
ama, in shallow-water Thalassia patch, 8 
Apr 1973. 

Description.—Carapace lacking definite 
rostrum, anterodorsal margin with slight 
median bulge, eyestalks completely ex- 
posed. Linea thalassinica running full length 
of carapace; antennal angle of carapace 
rounded; subvertical setal row situated pos- 
terior to antennal region of anterior cara- 
pace; cervical groove barely demarked. Ab- 
domen somewhat bilaterally compressed; 
somite 1, pleuron tapering posteroventrally 
to acute triangular lobe, with setal row an- 
terolaterally; somite 2 longest, pleuron ven- 
trally broadly convex, with short setal row 
posteroventrally; somites 3-6 subequal in 
length, 3—5 each with short setal row pos- 
teroventrally; somite 6 with 2 setal rows. 
Telson semicircular in outline, basally 
broader than middorsal length. 

Eyestalk tapering to narrowly rounded 
mesiodistal apex, poorly-defined cornea 
moderately pigmented, situated distal to 
midlength. Antennule with 3 peduncle ar- 
ticles subequal in length; flagella subequal 
in length, dorsolateral flagellum broader than 
ventromesial flagellum. Antennal peduncle 
with article 4 longest; acicle reduced to tiny 
immobile scale. Epistome bearing lateral 
cluster of elongate setae, latter downcurved 
distally. Mouthparts as illustrated. Mandib- 
ular incisor having 9 serrate marginal teeth; 
molar poorly developed; palp of 3 articles, 
distal article longest. Maxilliped 2 with rel- 
atively well developed exopod. Maxilliped 
3, 5 distal articles strongly setose; dactylus 
broadly ovate; exopod reduced to tiny dig- 
itiform process. Pereopod 1, chelipeds dis- 
similar; larger chela with posterior margin 
of ischium finely serrate; propodal palm 
about 1.8 times length of fingers; fixed finger 
with single triangular tooth on cutting edge; 
oblique ridge running from palm onto fixed 
finger on both lateral and mesial surface; 
dactylus with cutting edge faintly irregular 
to entire. Smaller cheliped, propodal palm 
slightly shorter than fingers; fixed finger with 
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small tooth in distal half of cutting edge; 
oblique ridge running from palm to distal 
fixed finger on both lateral and mesial sur- 
face; dactylus with cutting edge entire. Pe- 
reopod 2 chelate, cutting edges of propodal 
finger and dactylus bearing obliquely-set hy- 
aline spines; propodus with very short prox- 
imal setal row on lateral surface. Pereopod 
3, propodus broadly ovate, posterior mar- 
gin densely setose and bearing single distal 
spine, very short proximal setal row on lat- 
eral surface; dactylus setose, slightly less than 
half length of propodus, tapering distally. 
Pereopod 4, propodus 2.5 times longer than 
wide, posterior margin strongly setose, with 
single distal spine, very short proximal setal 
row on lateral surface; dactylus about % 
length of propodus, strongly setose, tapering 
distally. Pereopod 5, propodus distally 
strongly setose; dactylus distally rounded, 
setose. Pleopod 1 in male absent. Pleopod 
1 in female of 2 articles, distal article 1.5 
times length of proximal. Pleopod 2 in male 
with fused appendix masculina/appendix 
interna articulating at about proximal 4 of 
mesial margin of endopod, bearing cluster 
of about 8 elongate terminal setae and sub- 
apical clump of hooks. Uropod with lateral 
ramus broadly bilobed, outer lobe bearing 
marginal spines on distal margin, remainder 
of margin setose; mesial ramus broadly 
ovate, with setose margin. 

Etymology. —The specific epithet, mean- 
ing ‘living in Thalassia’ refers to the fact 
that all the specimens were collected in shal- 
low beds of this seagrass. 


Thomassinia de Saint Laurent, 1979 
Thomassinia de Saint Laurent, 1979:1396. 


Type species.—By original designation, 
Thomassinia gebioides de Saint Laurent, 
1979. 

Gender. — Feminine. 

Diagnosis. —[Abbreviated, taken from de 
Saint Laurent 1979]: Carapace with sub- 
vertical setal row anterolaterally; linea tha- 
lassinica not reaching posterior margin of 
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Fig. 22. Mictaxius thalassicola: A, Carapace in lateral view, scale in mm; B, Anterior carapace and eyes in 
dorsal view; C, Abdomen in lateral view; D, Telson and right uropod; E, Pereopod 1, larger cheliped; F, Pereopod 


1, smaller cheliped. 


carapace; rostrum barely defined, antero- 
dorsal margin of carapace low, triangular. 
Abdominal somite | lacking anteriorly-di- 
rected lobes. Antennal acicle vestigial or ab- 
sent. Mandibular incisor toothed. Maxilli- 
ped 2, exopod well developed. Maxilliped 
3, articles becoming broadened; exopod 
vestigial or absent; ischium lacking dentate 
crest. Pereopod 1, chelipeds subequal. Pe- 
reopod 3, propodus broadened. Pleopod 1 
in male absent. Pleopods lacking respiratory 
filaments. Lateral uropodal ramus not bi- 
lobed. 

Remarks. —Thomassinia gebioides de 


Saint Laurent, 1979, from Madagascar, has 
not yet been fully described or illustrated, 
and with no material available, no further 
morphological information can be provid- 
ed. 


Discussion 


In addition to the 17 species either de- 
scribed or mentioned above, the only other 
species belonging to the family Callianidei- 
dae as defined here is Callianidea planocula 
Melin, 1939, from the Bonin Islands, Japan. 
(Callianidea elongata (Guerin-Méneville, 
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Fig. 23. Mictaxius thalassicola: A, Mandible with palp detached; B, Maxilla 1; C, Maxilla 2; D, Maxilliped 
1; E, Maxilliped 2; F, Maxilliped 3; G, Pleopod 1, female. 


1832) and C. mucronata Kossman, 1880, 
both appear to be synonyms of Callianidea 
typa.) How these taxa are related was in- 
vestigated using PAUP (Swofford, 1985), a 
cladistic program that derives minimum- 
length trees based on the principle of par- 


simony, from which phylogeny may be in- 
ferred. Twenty-one morphological charac- 
ters were used in this analysis. 

The characters and character-states used 
are as follows (0 = plesiomorphic state; 1, 
2, 3 = apomorphic states): 
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Fig. 24. Mictaxius thalassicola: A, Pleopod 2, male; B, Pereopod 2; C, Pereopod 3; D, Pereopod 4; E, 
Pereopod 5; F, Pleopod 3. 
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. Pereopod 1 chelipeds subsimilar (0), or 
strikingly dissimilar (1). 

The condition in Callianidea where 
in both sexes, the chelipeds of pereopod 
1 are strongly unequal and dissimilar, 
implies a specialized separate function 
for each member of the pair of legs, 
with the one enlarged cheliped perhaps 
playing a role in agonistic or mating 
behavior. 

. Linea thalassinica present (1), or absent 
(0) [unordered]. 

There is some uncertainty about 
whether the linea thalassinica is a prim- 
itive or advanced feature, and indeed, 
whether the linea thalassinica is an ho- 
mologous structure in the various thal- 
assinideans in which it occurs. Its pres- 
ence in the callianassids, generally 
considered to be highly specialized bur- 
rowing forms, would suggest that at least 
in some groups the linea thalassinica is 
an advanced feature. 

. Pleopodal accessory respiratory fila- 
ments absent (0), or present (1). 

Development of these supposedly 
supplementary respiratory structures 
may have allowed the invasion of hab- 
itats characterized by fine sediments and 
somewhat restricted water flow, as un- 
der large intertidal beachrock slabs or 
in burrows in fine anoxic sediments. 
Increasing the surface area of the pleo- 
pods, which are in more direct contact 
with oxygen-bearing water than are the 
gills within the gill-chamber, would al- 
low more effective gas exchange. The 
possibility of clogging of the gill cham- 
ber with fine sediment particles then 
becomes less critical for respiration. 

. Antennal acicle spiciform (0), or re- 
duced to a small, often immobile scale 
(1). 

In the more specialized burrowing 
thalassinideans such as the callianas- 
sids, the antennal acicle is reduced to 
the point of being absent. 

. Maxilla 2, scaphognathite whip present 
(0), or absent (1). 


10. 


ple 


12. 


13. 


14. 


15% 


16. 


Hs 


This would be a constant character 
in the analysis with Callianassa delet- 
ed, but for Jaxea (which has 5-7 elon- 
gate whips) which is coded as 9 (= un- 
known or not applicable). 


. Eye normal, 1.e., with cornea delimited 


and well pigmented (0), or with cornea 
indistinct and reduced pigmentation (1). 

Along with the reduction of pigment, 
flattening of the eyestalk is seen in sev- 
eral different crustacean groups and is 
frequently correlated with a burrowing 
habit. 


. Maxilliped 2, exopod well developed 


(0), or reduced (1). 


. Maxilliped 3, exopod well developed 


(0), or reduced or lacking (1). 


. Lateral ramus of uropod distally entire 


(0), or bilobed (1). 

A bilobed lateral uropodal ramus has 
generally been regarded as character- 
istic of the more advanced callianassid 
genera (de Saint Laurent 1973). 
Lateral ramus of uropod having a trans- 
verse suture (0), or lacking a suture (1). 
Propodi of pereopods 3 and 4 unspe- 
cialized and subcylindrical (0), or 
broadened and flattened (1). 
Mandibular incisor entire or with one 
or two low cusps (0), or toothed (1). 
Setal rows on abdominal somites ab- 
sent (0), or present (1). 

Setal rows on pereopods 2, 3, and 4 
absent (0), or present (1). 

Epipods on pereopods 1-4 present (0), 
or absent (1). 

Pleopod 2 in male unmodified (0), or 
modified (1). 

Pleonite 1 with anteriorly-directed lobes 
(0), or lacking lobes (1). 

The submedian posterodorsal lobes 
of the carapace fit beneath the antero- 
dorsal lobed part of the first pleuron; 
simultaneously, the posteromedian 
convexity of the carapace slides over 
the anteromedian part of the first ab- 
dominal somite. This combination, 
found in all the axiids, prevents dor- 
salventral and lateral overextension of 
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the abdomen, and only functions if the 
exoskeleton is strongly sclerotized. As 
thalassinideans become more special- 
ized for permanent burrow or tunnel 
life, hardened exoskeletons become less 
necessary, and this interlocking of car- 
apace and abdomen is lost. 

18. Setal row pattern (0), (1), (2) [unor- 
dered]. 

19. Pereopod | meral pattern (0), (1) [unor- 
dered]. 

The posterior margin of the merus of 
pereopod | is either convex, with or 
without one or more low serrations 
(pattern 0), or the posterior margin is 
straight, with one (rarely 2) strong mar- 
ginal tooth (pattern 1). 

20. Maxilliped 3, ischial crest present (0), 
or absent (1). 

21. Pleopodal respiratory filaments round- 
ed (0), or flattened (1) [unordered]. 


The data matrix used in the analysis is 
presented in the Appendix. 


Results of PAUP Analysis 
Fig. 25 


Three genera, each from a different tha- 
lassinidean family, were chosen to serve as 
the outgroup for comparison with the eight 
taxa forming the ingroup: Axiopsis (family 
Axiidae), Jaxea (family Laomediidae), and 
Callianassa (family Callianassidae). 

When Callianassa was included in the 
analysis as part of the outgroup, the ingroup 
could not be rooted as monophyletic and 
the resultant trees were then rooted at the 
midpoint. With Callianassa as part of the 
ingroup, it was joined with Thomassinia to 
form a sister group to the Crosniera-Mict- 
axius group. As noted above Mictaxius in 
particular possesses features thought to be 
more characteristic of the Callianassidae; 
this group thus seems to stand in a position 
transitional to the Callianassidae. Calli- 
anassa was thus omitted from the final anal- 
yses, making characters 15 and 16 constant 
for the rest of the taxa. 

With Callianassa deleted from the anal- 
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ysis, and characters 2, 18, and 21 unor- 
dered, three trees were produced, each of 
length 25.00, and having a consistency in- 
dex of 0.760. 

The three trees differ only in the config- 
uration of the taxa Mictaxius, Thomassinia 
and Crosniera, each of the trees having one 
of the three possible combinations for these 
three taxa (other than the possibility of an 
unresolved trichotomy). 

Four apomorphic characters define the 
ingroup: (10) loss of a uropodal suture; (11) 
broadening of the propodi of pereopods 3 
and 4; (13) setal rows present on the cara- 
pace and abdomen; (14) setal rows present 
on the propodi of pereopods 2-4. 

The ingroup consists of two sister-groups: 
1, the Michelea-Marcusiaxius-Meticonax- 
ius group, defined by three characters, viz. 
loss of a linea thalassinica, acquisition of 
setal pattern 0, and meral pattern 1 for pe- 
reopod 1; 2, the Callianidea-Crosniera- 
Mixtaxius-Thomassinia group, defined by 
four characters, viz. reduction of the anten- 
nal acicle, toothed mandibular incisor, loss 
of somite 1 articulating lobes, non-flattened 
pleopodal respiratory filaments. 

Further examination of character changes 
in the trees suggests the following: 


Character 2: The linea thalassinica has been 
lost, in the Michelea-Meticonaxius-Mar- 
cusiaxius group, as well as in Callianidea 
typa. 

Character 3: Pleopodal respiratory fila- 
ments have been acquired independently 
in two groups, i.e., in Callianidea, and in 
Michelea. 

Character 8: The exopod of maxilliped 3 
has twice been reduced or lost, in the 
Crosniera-Mictaxius-Thomassinia group 
and in the Marcusiaxius-Meticonaxius 
group. 

Character 14: Setal rows on the pereopods 
have been lost in Crosniera. 

Character 18: The setal row pattern of the 
Michelea-Marcusiaxius -Meticonaxius 
group, as well as that of the Crosniera- 
Mictaxius-Thomassinia group, have been 
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Cladograms resulting from PAUP analysis of 22 characters and 11 taxa. Numbers refer to characters 
listed in text. Outgroup = Axiopsis-Jaxea. Changes in character-states indicated by bars. R = presumed character 


Fig. 25. 
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Appendix.— Data matrix used in present analysis. 


Taxa Characters 
Axiopsis *000000000000000009009 
Callianassa *110111111111001119019 
Jaxea *0 1009 1000000000009009 
C. laevicauda 111101000111110012000 
C. typa 101101000111110012000 
Michelea 001001000110110010101 
Crosniera 010101010111100011009 
Mictaxius 010101011111110011009 
Thomassinia 010101010111110019019 
Marcusiaxius 000001110110110000109 
Meticonaxius 000001010110110000119 


* = Outgroup. 
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REEXAMINATION OF THE TYPE MATERIAL OF 
MUNIDA MILITARIS HENDERSON, 1885 
(CRUSTACEA: DECAPODA: GALATHEIDAB), 
WITH THE SELECTION OF A LECTOTYPE 


Keiji Baba and Enrique Macpherson 


Abstract. —The type material of Munida militaris Henderson, 1885, has been 
found to contain three species: Munida militaris, M. japonica Stimpson, 1858, 
and M. inornata Henderson, 1885. In order to clarify the taxonomy of Munida 
militaris Henderson, 1885, a lectotype is selected from ‘“‘Challenger’’ Station 
173 off Matuku, Fiji Islands, and a description of Henderson’s original type 


material is provided. 


Based upon the Challenger material, 
Henderson (1885:410) described Munida 
militaris from four different localities (Sta- 
tions 173, 192, 200 and Ambon) without 
listing specimens. Henderson (1888:137), in 
his subsequent extensive account of the 
Challenger collection, synonymized Muni- 
da vitiensis Henderson, 1885, from Station 
173, with M. militaris, although the original 
description of the former preceded that of 
the latter on the same page, and removed 
the locality record listed in his 1885 paper 
for Munida militaris from Station 200. The 
type of M. vitiensis could not be found in 
the collection in the Natural History Mu- 
seum, London (formerly the British Muse- 
um (National History)) (BM). Very possibly 
it might have been combined with the type 
of M. militaris from Station 173 by Hen- 
derson himself. 

As the type material of Munida militaris 
now comprises three species (Munida mil- 
itaris Henderson, 1885, M. japonica Stimp- 
son, 1858, and M. inornata Henderson, 
1885) (Baba 1990:963), there is the need to 
select a lectotype for M. militaris, and to 
describe it in detail. In the following ac- 
count, the carapace length (cl) includes the 
rostrum. 

There is another query about the identity 
of Challenger material of Munida militaris 


curvirostris Henderson, 1888 [originally /. 
militaris var. curvirostris]. Henderson (1885: 
412) described M. curvirostris from Station 
210, but it was transferred under M. mili- 
taris as a variety (in the sense of a subspe- 
cies) in the 1888 paper, in which he listed 
a male from Station 200, in addition to a 
female (holotype of M. curvirostris) from 
Station 210. In all probability the Station 
200 specimen may be the one that Hender- 
son (1888:138) removed from the list of ma- 
terial of M. militaris (see above). Recently, 
Baba (1988:81) who briefly revised the ge- 
nus Munida and provided a key to the Indo- 
West Pacific species of the genus, synony- 
mized Henderson’s variety (subspecies) with 
M. militaris. However, examination of the 
material of M. militaris curvirostris (BM 
1888:33) disclosed that it is distinct from 
M. militaris and identical with M. anda- 
manica Alcock, 1894, which is a well-known 
species in the Indo-West Pacific. This con- 
clusion was drawn by comparison both with 
one of the /nvestigator materials (male, cl 
= 29.5 mm) taken in the Andaman Sea in 
173 fm (317 m) and now deposited in the 
Smithsonian Institution (USNM 19017), 
and, more specifically, with 16 specimens 
from nine different localities in the Philip- 
pines and Indonesia made available from 
the Zoological Museum, Copenhagen (Baba, 
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unpublished data), of 1. andamanica. The 
details will be incorporated in Baba’s report 
still in progress on the collection of the Ga- 
lathea Expedition. 


Munida militaris Henderson, 1885 
Fig. 1 


Munida militaris Henderson, 1885:410 
(part); 1888:137 (part), pl. 14: figs. 2, 2a, 
2b, 5, 5a, 5b.— Baba, 1988:85 (key). 

Munida vitiensis Henderson, 1885:410. 


Type material.— Challenger Sta 173 off 
Matuku, Fiji Islands, 576 m (315 fm): 2 6 
(cl = 9.5, 21.9 mm), 2 ovig. 2 (cl = 16.6, 
17.0 mm) [Larger male is selected as lec- 
totype (BM 1888:33)].—Ambon, Indone- 
sia, 183 m (100 fm): 1 ¢ (cl = 19.8 mm). 

Description. —Carapace excluding ros- 
trum slightly longer than wide, epigastric 
region with transverse row of spines, con- 
sisting usually of 8 spines in 4 pairs, first 
pair (mesial) small, second pair (closest to 
mesial one) largest and situated directly be- 
hind supraocular spines, third and fourth 
pairs (lateral) small, occasionally with ad- 
ditional 1-2 spines lateral to each; lateral 
protogastric spine on each side; anterior 
branchial region with small spine directly 
behind midlength of anterior bifurcation of 
cervical groove. Front margin feebly oblique. 
Lateral margin of carapace usually with 7 
spines, anterior 2 situated in front of cer- 
vical groove, first anterolateral, strong, di- 
rected nearly straight forward or slightly 
oblique, second occasionally accompanied 
by spinule in front of and/or behind it; re- 
maining 5 (rarely 6) present on anterior 
branchial region. No spine on posterior 
ridge. 

Rostrum nearly horizontal or weakly up- 
curved, barely half as long as remaining car- 
apace. Supraocular spines about half length 
of rostrum, directed slightly laterad. 

Second abdominal segment with row of 
8—10 dorsal spines. 
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Eyes dilated, corneas 0.3 times as wide as 
long, setae short. 

Basal antennular segment overreaching 
cornea, with 2 terminal subequal spines. 
Antennal peduncle having first (proximal) 
segment with stout mesial distoventral spine 
reaching about to end of second segment; 
second segment with 2 terminal spines; dis- 
tomesial spine well developed, occasionally 
overreaching end of peduncle. 

Merus of third maxilliped with 2 spines 
(occasionally with tiny process or spine 
equidistant between them) on flexor mar- 
gin, proximal prominent, distal small and 
terminal; distodorsal margin unarmed; is- 
chium with 26—32 denticles on mesial ridge. 

Chelipeds spinose, with iridescent and 
plumose setae. Meri relatively short, stout; 
dorsal surface with 2 rows of spines and few 
scattered spinules on distal portion; lateral 
margin with moderate-sized distal spine fol- 
lowed by denticles or small denticular spines 
proximal to it; mesial margin with 2 or 3 
spines in distal half, distal spine stouter but 
of moderate size; ventral surface with 2 
spines (one spine well developed, situated 
near distomesial margin, another spine 
small, distal in midline). Carpi with 2 rows 
of spines dorsally, lateral row occasionally 
obsolete; with 4 or 5 spines mesially, prox- 
imal one tiny and somewhat dorsal, median 
2 well developed (second one from distal 
end more so), distal one small. Palm twice 
as long as wide, dorsally with 2 rows of small 
spines: middle row with 2 accompanying 
spines (one spine distal, another spine prox- 
imal), another row of spines near mesial 
Margin, occasionally with few spines; me- 
sial surface with 2 rows of spines: one dor- 
sal, consisting of 3-4 spines and other ven- 
tral, consisting of 2 or 3 spines, accompanied 
by 1-3 small spines further ventral to it; 
laterally with 4—7 spines continued into 
margin of fixed finger. Fingers as long as, or 
slightly longer than palm, terminating in 
curved claws (crossed when closed), oppos- 
able margins slightly gaping or not; movable 
finger with proximal marginal spine rarely 
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Fig. 1. Munida militaris Henderson, 1885: a, c—h, k, 1, types from ‘‘Challenger” Station 173 off Matuku, Fiji 
Islands. a, c, d-f: male lectotype, g, h, k, 1: detached appendages from type specimens, b, i, j, m, n: paralectotype 
male from Ambon. a, b, carapace and anterior part of abdomen; c, basal segment of left antennule, ventral view; 
d, left antennal peduncle, ventral view; e, endopod of right third maxilliped; f, anterior part of sternum; g, left 
cheliped; h, left chela (granulation omitted); i, right cheliped; j, chela of same, lateral view; k, left first or second 
walking leg (largest among detached walking legs); 1, dactylus of same; m, right first walking leg; n, right third 
walking leg. 
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Fig. 2. Munida japonica Stimpson, 1858, female from Challenger Station 173 off Matuku, Fiji Islands, cl 
15.0 mm [originally one of the syntypes of M. militaris (see Henderson 1885:411, 1888:138)]. a, carapace and 
anterior part of abdomen; b, basal segment of left antennule, ventral view; c, left antennal peduncle, ventral 
view; d, endopod of right third maxilliped; e, merus and ischium of left third maxilliped; f, anterior part of 
sternum; g, left cheliped; h, right first or second walking leg; i, left third walking leg. 


accompanied by dorsal spinule; fixed finger 
with 3 or 4 lateral marginal spines, distal 2 
at base of curved terminal claw. 

Meri of first and second walking legs with 
11-13 dorsal and 4—5 ventral spines, each 
terminal spine prominent; carpi with 2 
prominent terminal and 1 or 2 moderate- 
sized dorsal spines; propodi 6—7 times as 
long as wide, with about 11 ventral movable 
spinules (distal 2 paired, mesial one of them 
invisible in lateral view); dactyli distinctly 
more than half length of propodi, distally 


with somewhat curved claw preceded by 10-— 
13 low processes and movable spinules on 
ventral margin. Third walking leg shortest, 
merus in particular; merus with very minute 
dorsal spines; carpus unarmed except dis- 
todorsal spine; propodus with about 8 mov- 
able, slender ventral spines. 

Male with 2 pairs of pleopods modified 
as gonopods. 

Remarks. —One lot from Challenger Sta- 
tion 173 off Matuku, Fiji Islands (Hender- 
son, 1888:138) contains five specimens (2 
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Fig. 3. Munida inornata Henderson, 1885 (a, c, e, g, i, k, n), and M. japonica Stimpson, 1858 (b, d, f, h, j, 
1, m) from Challenger Station 192 off Little Ki Island [originally syntypes of M. militaris (see Henderson 1885: 
411, 1888:138)]. a, carapace; b, carapace and anterior part of abdomen; c, d, basal segment of right antennule, 
ventral view; e, f, right antennal peduncle, ventral view; g, proximal 2 segments of endopod of right third 
maxilliped, lateral view; h, merus of right third maxilliped; i, j, anterior part of sternum; k, 1, left cheliped, 
dorsal view (proximal part omitted); m, left first or second walking leg, lateral view; n, right first or second 
walking leg, lateral view. 
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6, 2 ovig. 2, 1 2), one of which, the nonvigor- 
ous female (cl = 7.6 mm), represents Mu- 
nida japonica Stimpson, 1858 (see Fig. 2). 
All pereopods were found detached in this 
lot, of which one set of appendages in our 
opinion belong to M. japonica based pri- 
marily on their very scaly condition. How- 
ever, the true identity of this specimen is 
unclear. Variations observed in Philippine 
specimens (Baba 1988:109), as well as ma- 
terial from Japan, Taiwan, Eastern Austra- 
lia, New Caledonia and Madagascar (Baba 
& Macpherson, unpublished data), suggest 
the existence of a M. japonica complex, 
which includes two or more species. 

The male from Ambon (Henderson 1888: 
138) (Fig. 1b, i, j, m, n) generally agrees with 
the specimens from Station 173, only dif- 
fering in that the carapace has many more 
secondary striae and the branchial region 
with one or two additional spinules along 
the anterior bifurcation of the cervical 
groove, the cheliped is more setose, and has 
slightly gaping fingers. These differences, 
however, seem to have no systematic im- 
portance. 

Two females in a lot from Challenger Sta- 
tion 192 off Little Ki Island, Indonesia (see 
Henderson 1888:138), are not referable to 
M. militaris. In fact, Henderson (1888:138) 
noted abnormalities of these specimens in 
the longer rostrum, the smooth and gla- 
brous carapace with several spinules, the 
short and slim chelipeds, and the second 
abdominal segment provided with very ob- 
solete spinules. Examination of the syntypes 
of M. inornata (BM 1888:33) has allowed 
us to confirm that the smaller specimen (cl 
= 11.5 mm) represents M. inornata Hen- 
derson, 1885 (Fig. 3a, c, e, g, 1, k, n); the 
supraocular spines are very short, barely 
one-third the length of the rostrum, the lat- 
eral protogastric and postcervical spines as 
well as the anterior branchial spines along 
the anterior bifurcation of the cervical 
groove are absent, and the second segment 
of the antennal peduncle bears two mesial 
marginal spines, in addition to the strong 
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terminal one, as defined earlier for the Phil- 
ippine specimen of M. inornata (Baba 1988: 
106). The only difference we found between 
the present material and the syntypes of /. 
inornata is that the smaller of the mesial 
marginal spines of the second antennal seg- 
ment is absent in the latter. The larger ovig- 
erous female (cl = 16.0 mm) displays char- 
acters of M. japonica as noted above for the 
specimen from Station 192 (Fig. 3b, d, f, h, 
j, 1, m). This lot also contains a small de- 
tached cheliped and a third left maxilliped 
which apparently belong to another un- 
known species. 

Henderson’s (1888) figure 5 of Plate 14 
incorrectly depicts the epigastric spination. 
Figure 2 of that plate is no doubt illustrated 
from one of the specimens from off Matuku. 
In order to clarify the taxonomy of M. mil- 
itaris, and to retrict the type locality, the 
larger male from Challenger Station 173 off 
Matuku is selected as the lectotype for Hen- 
derson’s species. 

Munida militaris strongly resembles M. 
benguela de Saint Laurent & Macpherson, 
1988, originally known from the South Af- 
rican coast between southern Namibia and 
Natal, and subsequently from Madagascar; 
their relationships are discussed in Baba 
(1990:963). 
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TWO SIMILAR SPECIES: PLESIONIKA EDWARDSIT 
(BRANDT, 1851) AND PLESIONIKA CROSNIERI, 
NEW SPECIES (CRUSTACEA: DECAPODA: PANDALIDAE) 


Tin-Yam Chan and Hsiang-Ping Yu 


Abstract.—Two species previously confounded under the name Plesionika 
edwardsii (Brandt, 1851) are recognized from the Indo-Pacific region, one bear- 
ing more than one post-rostral tooth is also found in the Mediterranean and 
Atlantic, while the other with only a single post-rostral tooth is known only 
from the Indo-Pacific. Although the type of P. edwardsii probably cannot be 
now verified, the type locality is selected as the Mediterranean. A reexamination 
of the syntypes of P. /ongirostris (Borradaile, 1900) from New Britain proved 
that it is a junior synonym of P. edwardsii. The Indo-Pacific species with only 
a single post-rostral tooth is described as new, with a holotype selected from 
Taiwanese material. The differences between the two species are discussed and 


their coloration illustrated. 


In the older literature, Plesionika ea- 
wardsii (Brandt, 1851) was confused with 
Plesionika narval (Fabricius, 1787) (e.g., de 
Man 1920, Dieuzeide 1931). This was 
mainly because the beautiful illustration 
provided by H. Milne Edwards (1841, pl. 
54, fig. 2) of Pandalus narval actually por- 
trays a species different from that of Fabri- 
cius (1787). Brandt (1851) cast doubt on the 
identity of H. Milne Edwards’ figure and 
proposed the name Pandalus (Pontophilus) 
Edwardsii for the specimens illustrated. 
However, both H. Milne Edwards (1841) 
and Brandt (1851) did not indicate the lo- 
cality of the specimen, though the species 
had subsequently been widely reported in 
the Mediterranean and Atlantic (Crosnier 
& Forest 1973). In 1900, Borradaile de- 
scribed a closely related species Pandalus 
(Parapandalus) longirostris from New Brit- 
ain but in his report he did not mention P. 
edwardsii nor P. narval at all. In later lit- 
erature, the name P. edwardsii is always ap- 
plied to material from the Mediterranean 
and Atlantic (e.g., Zariquiey Alvarez 1968, 
Pequegnat 1970, Crosnier & Forest 1973, 
Holthuis 1980), while that from the Indo- 


Pacific was called P. /ongirostris (e.g., Steb- 
bing 1914; Barnard 1950; Crosnier & 
Jouannic 1973; Crosnier 1976; Suzuki 1974; 
King, 1981, 1984). 

Recently, Chace (1985) compared his 
limited Albatross Philippines material with 
those from the Atlantic (including the Med- 
iterranean) and concluded that the different 
populations should be treated as the same 
species. However, when we examined the 
Taiwanese P. edwardsii, it was found that 
the material displays two forms of colora- 
tion. It also appears that several slight but 
constant differences are always associated 
with the difference in coloration. A later vis- 
it to European museums by the first author 
revealed that the two forms are widely dis- 
tributed (though not always together) in the 
Indo-Pacific but that only one is present in 
the Mediterranean and the Atlantic. Al- 
though the type of P. edwardsii cannot be 
verified from H. Milne Edwards’ material 
deposited in the Muséum National d’His- 
toire Naturelle, Paris, its type locality is de- 
termined to be in the Mediterranean. A re- 
examination of the syntypes of P. /ongirostris 
showed that they belong to the same species 
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as those from the Mediterranean. There- 
fore, P. longirostris is synonymized with P. 
edwardsii but with reason very different from 
that proposed by Chace (1985). The species 
which is found only in the Indo-Pacific and 
not in the Mediterranean is then considered 
as new and described in detail. The differ- 
ences between these two species are dis- 
cussed and their coloration illustrated. 

Specimens labeled NTOU remain depos- 
ited at the National Taiwan Ocean Univer- 
sity, USNM at the National Museum of 
Natural History, Washington D.C., MNHN 
at the Muséum National d’Histoire Natu- 
relle, Paris, RMNH at the Rijksmuseum van 
Natuurlijke Historie, Leiden, UMZC at the 
University Museum of Zoology, Cam- 
bridge. The measurement listed in mm un- 
der ‘‘Material examined” is the carapace 
length, measured dorsally from the post-or- 
bital margin to the posterior margin of the 
carapace. 


Plesionika crosnieri, new species 
Figs. 1, 3a 


Plesionika longirostris. —Stebbing, 1914:37 
(in part). — Barnard, 1950:681, fig. 126n.— 
Crosnier & Jouannic, 1973:11, pl. 2, fig. 
2 (in part ?).—Suzuki, 1974:27, fig. 1b—- 
e.—Crosnier, 1976:234 (in part).—Kens- 
ley, 1981:28.—King, 1984:182, fig. 6 (in 
part ?); 1987:193, figs. 2 & 5 (in part?) 
[non Borradaile, 1900]. 

Plesionika edwardsii.—Chace, 1985:62 (in 
part), fig. 26a—e [non Brandt, 1851]. 


Material examined. — Holotype: Ta-Chi, 
I-Lan County, northeastern Taiwan, fish 
market, “baby” shrimp trawler, 19 Jun 
1990: 1 ovig. 2 21 mm, NTOU. Paratypes 
(all at NTOU): Fish markets, “baby” shrimp 
trawlers, Ta-Chi, I-Lan County, 9 Dec 1984: 
1 ovig. 2 24 mm; 8 May 1985: 1 6 23 mm, 
1 ovig. 2 24.5 mm; 14 May 1988: 2 46 20, 
22.5 mm, 2 ovig. 22 21, 21.5 mm; 28 Apr 
1989: 2 66 18, 22 mm, 2 ovig. 22 18, 21 mm; 
20 Sep 1990: 2 ovig. 22 21, 23.5 mm. Tong- 
Kong, Ping-Tong County, about 130 m, 19 
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Jan 1989: 6 66 11-21 mm, 6 ovig. 22 18-23 
mm, | 2 18 mm. Southern coast, R.V. Hai- 
Kung, 22°01'N, 120°35’E, 350 m, traps, 30 
Oct 1987: 1 2 17.5 mm. Other specimens 
(not paratypes): Japan, Sagami Bay, H. Su- 
zuki coll., 6 May 1973: 2 spec; 23 Jun 1973: 
1 spec, RMNH. Crozet Islands, MD08, Stn 
7, CC48: 5 spec, MNHN. 

Description. —Rostrum curved down- 
wards basally, then strongly curved up- 
wards (nearly straight) beyond antennular 
peduncle, and occasionally bending slightly 
downwards again near apex; far overreach- 
ing scaphocerite, 1.8-2.5 (Y¥ = 2.2) times as 
long as carapace; dorsal border armed with 
16-29 (X = 24) teeth over entire length, 
anterior teeth closely set but posterior ones 
larger and spaced farther apart, ventral bor- 
der bearing 30-43 (X = 36) closely packed 
teeth on upturned section. Post-rostral ca- 
rina slightly elevated and bearing single fixed 
tooth, which is always smaller than posteri- 
ormost dorsal rostral tooth (very rarely al- 
most at level of post-orbital margin), and 
with small posterior notch. Distance be- 
tween post-rostral tooth and posteriormost 
dorsal rostral tooth equal to or slightly 
greater than that between posterior two dor- 
sal rostral teeth. Eye large and subspherical, 
with distinct ocellus. Orbital margin regu- 
larly concave. Antennal and pterygostomi- 
an spines well developed. Stylocerite sharp- 
ly acute with outer margin narrow and 
curved very slightly upwards, reaching to 
about middle of second antennular seg- 
ment. Scaphocerite with distolateral tooth 
reaching nearly or quite to distal margin. 
Basicerite spine well developed and sharp, 
extending nearly to proximal end of outer 
scaphocerite margin. 

Maxilliped 3, with distal two segments 
subequal, bearing rudimentary epipod and 
extending to about distal margin of scapho- 
cerite. Four anterior pereiopods with re- 
duced epipods, those of pereiopods | and 2 
minute and inconspicuous while those at 
pereiopods 3, 4 small but distinct. Pereio- 
pods 1 and 2 reaching to distal margin of 
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Fig. 1. Plesionika crosnieri, new species. Holotype, ovigerous female, cl = 21 mm, Ta-Chi, I-Lan County, 


Taiwan. a, lateral view of anterior carapace and rostrum. b, distal two segments of right pereiopod 3. c, lateral 


view of abdominal somites 3 to 5. Scales = 5 mm. 


scaphocerite, pereiopods 2 subequal and 
having 19-27 (X = 22) carpal articles. Pos- 
terior 3 pereiopods moderately stout, with 
propodi shorter than carapace, dactyl very 
short. Pereiopod 3 overreaching scaphoce- 
rite by small fraction of carpus, pereiopod 
4 by more or less than length of propodus, 
and pereiopod 5 by about ¥4 length of prop- 
odus. Dactylus of pereiopod 3 about 4, as 
long as propodus, that of pereiopod 4 about 
;, and of pereiopod 5 about '/z. 

Dorsal surface of abdominal somites 1 
and 2 rounded, those of posterior somites 
slightly arched (especially at somite 3) but 
not sharply angular. Pleura of anterior four 
somites rounded but pleuron 5 bearing sharp 
denticle postero-ventrally. Telson more or 
less as long as abdominal somite 6, usually 


armed with 3 pairs of dorso-lateral spinules 
and 3 pairs of terminal spines. Eggs oval 
and numerous, about 0.5 mm in diameter. 

Coloration. — Body pale pink. Eyes black 
brown. Upturned section of rostrum red. 
Carapace uniformly colored, only with or- 
bital margin and ventral parts somewhat 
reddish. Organs inside carapace vermilion 
and/or greenish blue, sometimes dorsally 
also with pair of iridescent yellowish green 
lines. Antennal and antennular flagella 
pinkish orange, pereiopods pink. Mouth 
parts, distal segment of maxilliped 3 and 
pereiopod 1, reddish. Abdomen with about 
11 (13 in ovigerous females) somewhat faint 
longitudinal red stripes; dorsal midline 
bearing single red stripe extending to pos- 
terior margin of somite 3, dorsal second and 
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Table 1.—Major differences between Plesionika edwardsii (Brandt, 1851) and P. crosnieri, new species. 


P. edwardsii (Brandt, 1851) 


Post-rostral 
tooth 

close to 2nd tooth 

Rostral teeth 


border 
Stylocerite outer margin broad and distinctly curved 
upwards 
Basicerite often slightly overreaching proximal end 
spine of scaphocerite margin 
Coloration generally strong; carapace with faint white 


stars and posterior vertical white band*, 
abdomen with stripes deeply colored 
and dorsal midline covered with pair of 
submedian stripes, distal end of uro- 
pods with iridescent yellowish white 


patches* 


* But quickly disappeared with becoming less fresh. 


third stripes fused at posterior end of somite 
4. Abdominal hinges distinctly reddish. No 
iridescent markings at uropods. Eggs bright 
blue, becoming dirty white when near 
hatching. 

Type locality. —Taiwan. 

Distribution. —Indo-West-Pacific and 
Southern Ocean, but so far only known with 
certainty from the eastern coast of South 
Africa, La Réunion, Crozet Islands, Indo- 
nesia, Philippines, Taiwan, Japan and New 
Caledonia (see Remarks). At depths of 80—- 
350 m. 

Remarks. —The new species is extremely 
similar to P. edwardsii. Except for plentiful 
fresh material available in Taiwan we would 
probably have not been able to recognize 
the difference between the two species. When 
the two species occur together in the same 
catch they can be readily distinguished by 
the different coloration. Furthermore, such 
color difference is always associated with 
several morphological differences as listed 
in Table 1. A reexamination of Chace’s 
(1985) Albatross material of P. edwardsii 
showed that the two species were confound- 
ed. Chace’s female from Indonesia (fig. 26a) 
has only one fixed post-rostral tooth, while 
the other two from the Philippines have two 


2-4, posteriormost typically minute, vari- 
ably movable and abutting against or 


27-36 on dorsal border, 37—52 on ventral 


P. crosnieri, new species 


single fixed tooth far from posteriormost 
dorsal rostral tooth 


16-29 on dorsal border, 30—43 on ventral 
border 

outer margin narrow and only very slightly 
curved upwards 

always failing to reach proximal end of scaph- 
ocerite margin 

generally pale; carapace without white spots 
or bands, abdomen with stripes faint and 
dorsal midline covered with single stripe, 
distal end of uropods not particularly 
marked 


or three post-rostral teeth (with the posteri- 
ormost apparently movable). Examinations 
of the numerous specimens deposited at 
MNHN and RMNH showed that the two 
species are widely distributed in the Indo- 
Pacific, and available photographs always 
show the different coloration. However, all 
the material from the Mediterranean and 
Atlantic bear more than one post-rostral 
tooth and is apparently identical with the 
redder form from the Indo-Pacific. 

There was no indication of the locality 
for the specimen illustrated as Pandalus 
narval (not Astacus Narval Fabricius, 1787) 
by H. Milne Edwards (1841, pl. 54, fig. 2). 
Brandt (1851) also had not specified the type 
locality of P. edwardsii. Although H. Milne 
Edwards’ figure shows only one post-rostral 
tooth on the carapace, that tooth is nearly 
at the level of the post-orbital margin, a 
situation that seems very unlikely. In the 
collection of the MNHN, there is only one 
lot of specimens labeled as “‘Pandalus nar- 
val, Naples, ancienne collection” by H. 
Milne Edwards. There are three specimens 
in this lot; one being the true P. narval while 
the other two are “‘P. edwardsii.”’ The latter 
two are ovigerous females (19 and 22.5 mm 
cl), and in very poor condition (rostrum 


VOLUME 104, NUMBER 3 


d 


549 


Fig. 2. Plesionika edwardsii (Brandt, 1851). a, lateral view of anterior carapace and rostrum, ovigerous female 
cl = 24.5 mm, from Sicily, off Pantellerid Island. b—e, lateral view of anterior carapace: b, ovigerous female cl 
= 22.5 mm from Naples, identified by H. Milne Edwards as Pandalus narval; c, ovigerous female cl = 18 mm, 
syntype of P. /ongirostris (Borradaile, 1900); d, female cl = 20 mm, syntype of P. longirostris; e, ovigerous 
female cl = 21.5 mm from Ta-Chi, I-Lan County, Taiwan. Scales = 5 mm. 


broken). Although the larger female is sim- 
ilar in size to the one figured by H. Milne 
Edwards (1841), no eggs are shown in the 
figure and both specimens have two post- 
rostral teeth on the carapace (fig. 2b). Thus, 
either the specimen illustrated by H. Milne 
Edwards was from the Indo-Pacific and ac- 
curately drawn or it was from the Mediter- 
ranean and poorly drawn. 

Based on the available information, we 
conclude that the possibility that H. Milne 
Edwards’ figure was drawn from a specimen 
collected in the Indo-Pacific is very unlike- 
ly. This is because species mentioned by H. 
Milne Edwards from the Indo-Pacific were 
mostly, if not all, from shallow water. Pan- 


dalus edwardsii is a deep-water species and, 
in H. Milne Edwards’ days, deep-water ma- 
terial almost always came from the Medi- 
terranean. Although difficult to prove, the 
specimen illustrated was probably from the 
Mediterranean and inaccurately drawn (i.e., 
the minute posteriormost movable post- 
rostral tooth overlooked). Thus, the type 
locality of P. edwardsii is believed to be in 
the Mediterranean. It is, however, still not 
certain that the two females identified as 
Pandalus narval by H. Milne Edwards in 
MNHN should be treated as the types. Yet, 
this conclusion leaves no alternative but to 
identify the form with more than one post- 
rostral teeth as P. edwardsii. 
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The remaining problem is whether the 
other species could represent P. /ongirostris, 
described by Borradaile (1900) from New 
Britain. Borradaile’s figure (1900, pl. 37, fig. 
10a) clearly shows only one post-rostral 
tooth present on the carapace but in the text 
he stated that there were from three to four 
teeth of the rostral series located on the car- 
apace. However, the descriptions and illus- 
trations provided by Borradaile (1900) are 
generally considered to be inaccurate (e.g., 
Stebbing 1914, Chace 1985). The types ex- 
amined of P. /ongirostris from UMZC con- 
tain two badly damaged females (18 and 20 
mm cl, rostrum broken), the smaller one 
being ovigerous. Both specimens have two 
post-rostral teeth on the carapace with the 
posteriormost movable (fig. 2c, d) and are 
in other respects similar to the Mediterra- 
nean P. edwardsii. Thus, P. longirostris 
should be synonymized with P. edwardsii. 
The material with only one fixed post-ros- 
tral tooth, even though resembling both H. 
Milne Edwards’ and Borradaile’s figures, ac- 
tually is of an undescribed species. 

Examination of the material deposited at 
MNHN and RMNH showed that, in ad- 
dition to Taiwan, the two species occur 
sympatrically in New Caledonia, La Ré- 
union, Indonesia and the Philippines. So 
far, only P. crosnieri has been found in Ja- 
pan and Crozet Island (hundreds of addi- 
tional specimens in the MNHN from this 
Southern Ocean locality are probably all P. 
crosnieri). On the other hand, only P. ed- 
wardsii is found in the Mediterranean and 
the Atlantic and at New Britain, Fiji, French 
Polynesia in the Indo-Pacific. From other 
reports, both or either of the species are also 
present in Madagascar (Crosnier & Jouan- 
nic 1973), Seychelles (Crosnier, unpub- 
lished photo), Marianas, Samoa, Tonga and 
Hawaii (King 1984, 1987). For Vanuatu, 
the photographs illustrated in King (1981, 
as P. longirostris) clearly show the typical 
coloration of P. edwardsii. Although Chace 
(1985) expressed doubt about the exact 
identity of the small specimens reported as 
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P. longirostris from South Africa by Steb- 
bing (1914) and Barnard (1950), the de- 
scriptions and figure provided by the latter 
author closely resemble P. crosnieri, with 
the shorter telson likely due to the very small 
size of the specimens. It will be of interest 
to have more data on the distribution of 
these two species. 

Etymology. —The species is named after 
Dr. A. Crosnier for his invaluable help in 
furnishing us the definitive information (i.e., 
finding H. Milne Edwards’ material and re- 
examining Borradaile’s types) that finally 
established the status of this species. 


Plesonika edwardsii (Brandt, 1851) 
Figs. 2, 3b 


Pandalus narval.—H. Milne Edwards, 1841: 
pl. 54, fig. 2 [not P. narval (Fabricius, 
1787)]. 

Pandalus (Pontophilus) Edwardsii Brandt 
1851:122 [type locality (herein designat- 
ed): Mediterranean]. 

Pandalus (Parapandalus) longirostris Bor- 
radaile, 1900:413, pl. 37, fig. 10a—h [type 
locality: New Britain]. 

Plesionika longirostris. —de Man, 1920: 
114—Crosnier & Jouannic, 1973:11, pl. 
2, fig. 2 (in part ?).—Crosnier, 1976:234 
(in part), fig. 4a.—King, 1981:14, figs. 6— 
7, 2 unnumbered photo; 1984:182 (in part 
?), fig. 4-Pl, fig. 6 (in part ?); 1987:193, 
figs. 2 & 5 (in part ?). 

Parapandalus Narwal.—de Man, 1920:138 
[not P. narval (Fabricius, 1787)]. 

Pandalus narwal.—Dieuzeide, 1931:3, figs. 
1-4, 1 unnumbered pl. [not P. narval (Fa- 
bricius, 1787)]. 

Plesionika edwardsii.—Zariquiey Alvarez, 
1968:109, fig. 45.— Pequegnat, 1970:93.— 
Crosnier & Forest, 1973:202, figs. 63b, 
64b.—Holthuis, 1980:144.—1987:251, 
unnumbered figs.—Chace, 1985:62 (in 
part), fig. 26f-g. 

not Plesionika edwardsii.—Takeda, 1983: 
62, unnumbered photo [= ?].—Chace, 
1985:62 (in part), fig. 26a—-e [= P. cros- 
nieri, new species]. 
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Fig. 3. a, Plesionika crosnieri, new species: ovigerous female, cl = 23.5 mm, Taiwan; b, Plesionika edwardsii 
(Brandt, 1851): ovigerous female, cl = 24 mm, Taiwan. 
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not Plesionika longirostris.—Stebbing, 1914: 
37 (in part).—Barnard, 1950:681, fig. 
126n.—Crosnier & Jouannic, 1973:11, pl. 
2, fig. 2 (in part ?).—Suzuki, 1974:27, fig. 
1b-e.—Crosnier, 1976:234 (in part).— 
Kensley, 1981:28.—King, 1984:182, fig. 
6 (in part ?); 1987:193, figs. 2, 5 (in part 
?) [= P. crosnieri, new species]. 


Material examined. — Mediterranean: It- 
aly, Naples, ‘“‘ancienne collection,” labeled 
Pandalus narval by H. Milne Edwards and 
in the same jar with one specimen of P. 
narval (Fabricius, 1787): 2 ovig. 92 19, 22.5 
mm, MNHN (? larger specimen illustrated 
in pl. 54, fig. 2 in H. Milne Edwards 1841); 
Sicily, off Pantellerid Island, Luiciotta, 
36°14'12”N-36°14'30"N, 12°18'06”E- 
12°15’30”E, 400 m, 21 Jun 1974: 4 66 14— 
21mm, | ovig. 2 24.5 mm, NTOU (USNM 
exchange). Nice, France, NA2060, labeled 
Parapandalus narval by A. Milne-Edwards: 
1 ovig. 2 25.5 mm, MNHN. Barcelona, 
Spain: 5 spec, RMNH; 300 m, 6 Jun 1956: 
2 spec, RMNH; 5 Aug 1961: 1 ovig. 2 26 
mm, RMNH. Algeria, Jun 1927: 2 spec, 
RMNH. NW Atlantic: Norfolk Canyon, 
Gilliss Stn 76-01, 37°01'30’N, 74°00'39’W, 
150 m, 31 Jan 1976: 1 6 19 mm, 1 ovig. 2 
19.5 mm, NTOU (USNM exchange). Tai- 
wan (all at NTOU): Fish markets, “baby” 
shrimp trawlers. Ta-Chi, I-Lan County, 4 
Jun 1988: 1 6 22.5 mm, 2 ovig. 22 24, 28.5 
mm); 22 Jun 1989: 1 ovig. 220 mm; 10 Mar 
1990: 1 ovig. 2 21.5 mm; 20 Sep 1990: 1 
ovig. 2 23 mm. Tong-Kong, Ping-Tong 
County, 19 Jan 1989: 1 ovig. 224 mm. New 
Britain: Syntypes of Pandalus. (Parapan- 
dalus) longirostris Borradaile, 1900: 1 2 20 
mm, | ovig. 2 18 mm, UMZC (examined 
by A. Crosnier). Fiji: Suva, Laucala Bay, 
King coll., 1979: 3 spec, RMNH. 

Diagnosis. —Rostrum curved downward 
in basal region, then strongly curved up- 
wards beyond antennular peduncle, slightly 
more than 2 times as long as carapace; armed 
dorsally with 28-36 teeth over entire length, 
anterior teeth closely spaced, posterior teeth 
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larger and well spaced, ventral border bear- 
ing 37-52 closely spaced teeth. Two to 3 
(rarely 4) post-rostral teeth on carapace, 
posteriormost tooth typically minute or 
small, variably movable and abutting against 
(sometimes only near) second posterior 
tooth. Eye large and subspherical, with dis- 
tinct ocellus. Orbital margin regularly con- 
cave. Outer margin of stylocerite broad and 
distinctly curved upwards. Basicerite spine 
long, often slightly overreaching proximal 
end of outer margin of scaphocerite. Epipod 
on maxilliped 3 rudimentary, those on an- 
terior 4 pereiopods reduced and sometimes 
inconspicuous on pereipods | and 2. Distal 
two segments of maxilliped 3 subequal. Pe- 
reiopods 2 subequal, with 18—28 carpal ar- 
ticles. Posterior three pereiopods moderate- 
ly stout, with pereiopod 3 overreaching 
scaphocerite by small part of carpus, dac- 
tylus about 14, as long as propodus. Dorsal 
surface of abdominal somite 3 slightly 
arched but not sharply angular. Abdominal 
pleuron 4 rounded, pleuron 5 pointed. Tel- 
son nearly as long as abdominal somite 6. 
Eggs ovate, numerous, about 0.5 mm in di- 
ameter. 

Coloration. —Body pinkish white. Cara- 
pace with numerous soft white spots and 
bearing vertical white band near posterior 
margin (both fading quickly when becoming 
less fresh). Upturned section of rostrum, 
ventral carapace and mouth parts reddish. 
Organ inside carapace vermilion and/or dark 
blue, sometimes dorsally also with pair of 
iridescent yellowish green lines. Eyes dark 
brown and orbital margin red. Antennal and 
antennular flagella pinkish orange. Pereio- 
pods pink and with distal segment of max- 
illiped 3 and pereiopod | somewhat red- 
dish. Abdomen provided with 5 (6 in 
ovigerous females) pairs of deep red longi- 
tudinal stripes; with pair of submedian 
stripes near dorsal midline and second dor- 
sal stripe extending only to posterior margin 
of somite 2. Abdominal hinges reddish. 
Distal ends of uropods with iridescent yel- 
lowish white patches. Eggs blue. 
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Distribution. —Worldwide: Mediterra- 
nean, Atlantic (east coast to Angola and west 
coast from Virginia, U.S.A., to Gulf of Mex- 
ico) and Indo-Pacific. In Indo-Pacific known 
with certainty only from La Réunion, In- 
donesia, Philippines, Taiwan, New Britain, 
New Caledonia, Vanuatu, Fiji and French 
Polynesia. At depths of 50-680 m, com- 
monly 200—400 m. 

Remarks.—The material from the Indo- 
Pacific is virtually identical with that from 
the Mediterranean and the Atlantic. The de- 
termination that P. edwardsii is distributed 
in both the Atlantic and Indo-Pacific by 
Monod (1966, in Crosnier & Forest 1973), 
and Chace (1985), should be credited al- 
though the conclusions were based on very 
different reasons. Chace’s (pers. comm.) ex- 
amination of 129 Mediterranean and 68 NW 
Atlantic specimens deposited at USNM 
showed that these specimens usually bear 
two or less frequently, three post-rostral teeth 
on the carapace. Only in one specimen (from 
the Mediterranean), four post-rostral teeth 
were present, with the posteriormost two 
movable. Another specimen (also from the 
Mediterranean), has the second posterior- 
most tooth directly above the post-orbital 
margin and with the posteriormost tooth 
movable. Most of the remaining specimens 
have the posteriormost tooth variably mov- 
able (about 5% have it virtually immov- 
able), minute or small and often abutting 
against the second posterior tooth (fig. 2a, 
b). Sometimes the posteriormost tooth is 
well-separated from the second posterior 
tooth but the distance between the posterior 
two post-rostral teeth is always distinctly. 
shorter than that between the second and 
third (or the posteriormost dorsal rostral 
tooth) teeth (fig. 2d). A brief examination 
of the other P. edwardsii material from var- 
ious localities deposited at MNHN and 
RMNH, as well as those from Taiwan, also 
showed such trend of variations (e.g., fig. 
2c, e; see also Crosnier & Forest 1973:fig. 
63b). Furthermore, the outer margin of the 
stylocerite is always broad and distinctly 
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curved upward in P. edwardsii. It also ap- 
pears that the rostral teeth are generally 
higher in P. edwardsii (see Zariquiey Al- 
varez 1968, Pequegnat 1970, Holthuis 1987) 
than those of P. crosnieri (see Suzuki 1974). 
Although the epipods on the pereiopods are 
also reduced in P. edwardsii, those on pe- 
reiopods | and 2 are often larger than those 
of P. crosnieri and sometimes they are even 
nearly as large as those of pereiopods 3 and 4. 

The stars and reddish color of P. edwards- 
ll appears to be very constant in the Indo- 
Pacific material [King 1981 (photo of P. /on- 
girostris), 1984:fig. 4-Pl; Crosnier, unpub- 
lished photo]. King (1981, 1984) even called 
it the “Stars and stripes shrimp’’. Although 
such a color pattern can readily distinguish 
P. edwardsii from the pale colored P. cros- 
nieri, the stars and white band on the car- 
apace fade very quickly when the specimen 
becomes less fresh and making it appear 
very similar to the latter. 

Plesionika edwardsii is reported to be of 
commercial potential from the Mediterra- 
nean (Holthuis 1980, 1987), and Vanuatu 
(King 1981). This shrimp also appears to 
be rather common in many eastern Atlantic 
and Indo-Pacific localities (e.g., Crosnier & 


. Forest 1973; Crosnier 1976; King 1984, 


1987). The “P. edwardsii’’ specimens re- 
ported by Takeda (1983) from Suriname and 
French Guiana seem to represent a very dif- 
ferent species since they have very long dac- 
tylus, pointed abdominal pleuron 4 and 
completely different arrangement of basal 
rostral teeth and coloration. An examina- 
tion of the La Réunion material deposited 
at MNHN showed that in this region P. 
edwardsii is much more common than P. 
crosnieri. However, the opposite is true for 
the material in Taiwan where P. crosnieri is 
the most common species, although the two 
species were sometimes found together in 
the same catch. The two are among the larg- 
est Plesionika species in Taiwan and both 
are sometimes sold in fish markets at a price 
of about NT$50-100/kg (usually mixed with 
other Plesionika species) under the common 
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name of ‘Mother shrimp” (a name used 
locally for all Plesionika and Heterocarpus 
species) because they always carry brightly 
colored eggs. 
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EUTRICHOCHELES PINDATYBA, A NEW AXIID 
SHRIMP (CRUSTACEA: DECAPODA: THALASSINIDEA) 
FROM BRAZIL 


Sérgio de Almeida Rodrigues and Brian Kensley 


Abstract.—A new species of axiid, Eutrichocheles pindatyba, is described 
from Santa Cruz, south-central Brazil. The species is characterized by pos- 
sessing a laterally dentate rostrum, unarmed median and submedian carinae 
of the carapace, spinose ischia and meri and tuberculate propodi of the first 


pereopods. 


The genus Eutrichocheles was erected by 
Wood Mason (1876), to accommodate 
Cancer modestus Herbst, 1796, and was 
thought to be a member of the Astacidae 
(= Nephropsidae) (see Holthuis 1986). Lat- 
er, Chopra (1933) and Balss (1933) con- 
cluded that Herbst’s species was in fact an 
axlid, probably an Axiopsis of the subgenus 
Paraxiopsis. Recent authors (e.g., Sakai & 
de Saint Laurent 1989) have abandoned de 
Man’s (1925) axiid subgenera; Paraxiopsis 
is now regarded as a junior synonym of Eu- 
trichocheles Wood Mason. 

Five species of Eutrichocheles have been 
described, of which only E. defensus (Rath- 
bun, 1901) is known from the western At- 
lantic. A new species is now described from 
the coast of Brazil, based on a single spec- 
imen collected at Santa Cruz, Estado do Es- 
pirito Santo. This specimen is deposited in 
the Museu de Zoologia da Universidade de 
Sao Paulo, Brazil. 


Family Axiidae 
Eutrichocheles pindatyba, new species 
Figs. 1-16, Table 1 


Material. —Holotype, MZUSP 10580, é 
cl 10.0 mm, Santa Cruz, Espirito Santo, 
Brazil, 19°57'S, 40°08’W, intertidal, under 
stones, coll. M. L. Christoffersen, Mar 1979. 

Description.—Carapace (Figs. 1, 2): in- 
tegument smooth, naked; small marginal 
antennal tooth present; rostrum at lower 


level than gastric region, with 6 teeth on 
right side, 5 on left; median carina unarmed, 
sharply keeled near rostral base; submedian 
carina unarmed, moderately keeled, with 
single long seta posteriorly; lateral carina 
continuing from rostral margin, unarmed 
except for single strong anterior tooth, bear- 
ing few short setae posterior to anterior 
tooth. Abdominal pleura (Fig. 1): integu- 
ment bearing few long setae; pleuron | ven- 
trally narrowed; pleuron 2 broadly rounded, 
caridean-like; pleura 3—6 irregularly round- 
ed, each with small denticle on anterolateral 
margin. 

Antennal acicle small, bifurcate (Fig. 3). 
Mouthparts (Figs. 4-8) as figured. Maxilli- 
ped 3 (Figs. 9. 10), ischium with 5 teeth on 
posterior margin, dentate crest strong; me- 
rus with 9 teeth on posterior margin, in- 
creasing in size distally; carpus with single 
distal tooth on posterior margin; propodus 
and dactylus unarmed. Pereopod 1: larger 
chela (Fig. 11), ischium with 2 strong teeth 
and serrations on posterior margin; merus 
with single tooth on anterior margin distal 
to midlength, 5 strong teeth and serrations 
on posterior margin; carpus with serrate 
posterior margin; propodus with anterior 
and posterior margins serrate, former end- 
ing distally in low tooth, mesial and external 
surfaces tuberculate, palm 1.5 times longer 
than fingers, fixed finger with several low 
teeth on cutting edge; dactylus with cutting 
edge raised near midlength, bearing several 
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Fig. 1. Eutrichocheles pindatyba, new species, holotype in lateral view. 


low teeth. Smaller chela (Fig. 12), ischium, 
merus, and carpus as in larger chela, fingers 
almost as long as propodal palm, latter with 
margins as in larger chela but surfaces less 
tuberculate, fingers with cutting edges near- 
ly straight, denticulate. Pereopod 2, merus 
of right leg with tooth on posterior margin 
distal to midlength; pereopods 3-5 (Figs. 
13-15) each with several strong spines on 
propodus and dactylus. Pleopods lacking 
appendix interna. Uropod (Fig. 16), outer 
ramus with 3 distal teeth on lateral margin, 
mobile spine at articulation of suture, 14 
teeth along suture, 5 dorsal teeth on lateral 
ridge; inner ramus with 4 teeth on lateral 
margin, 5 teeth along dorsal ridge. Telson 
(Fig. 16), lateral margins with 3 teeth on left 
side, 4 on right, anterior to moderately long 
mobile spine; posterior margin convex with 
median tooth, 4 pairs of strong teeth on 
dorsal surface. 

Etymology.—The specific epithet is de- 


rived from the Tupi Amerindian language: 
‘pinda’ for hook or spine, and ‘tyba’ for 
‘many, and refers to the numerous spines 
on the rostrum and appendages. 

Remarks. —Eutrichocheles pindatyba is 
at once distinguished from the other species 
attributed to the genus by the more numer- 
ous teeth of the rostrum. It also differs from 
E. modestus (Herbst, 1796), and E. defensus 
(Rathbun, 1901) by the absence of teeth or 
tubercles along the carinae of the gastric re- 
gion. In E. bisquamosus (de Man, 1905) the 
gastric region is unusual in lacking subme- 
dian and lateral carinae. The features of the 
gastric region of E. johnstoni (Edmondson, 
1925) were not described, but other differ- 
ences, such as the absence of teeth on the 
ischium of pereopod | and the lower num- 
ber of teeth on the dorsal carina of the inner 
uropodal ramus, can be noted from Ed- 
mondson’s figure 4. De Man (1925) in his 
key to the species of the subgenus Parax- 
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Figs. 2-16. Eutrichocheles pindatyba, new species, holotype: 2, carapace in dorsal view; 3, antennal peduncle; 
4, mandible; 5, maxilla 1; 6, maxilla 2; 7, maxilliped 1; 8, maxilliped 2; 9, maxilliped 3, inner surface of merus 
and ischium; 10, maxilliped 3, outer surface; 11, pereopod 1, larger cheliped; 12, pereopod 1, smaller cheliped; 
13, pereopod 3, distal propodus and dactylus; 14, pereopod 4, distal propodus and dactylus; 15, pereopod 5, 
distal propodus and dactylus; 16, telson and left uropod in dorsal view. 


iopsis includes A. (P.) aethiopica Nobili, 
1904, which Sakai & de Saint Laurent (1989) 
include in their new genus Allaxius. The 
more numerous teeth on the gastric region 
of the carapace and the smaller teeth of the 
ischium and merus of pereopod | in the Red 


Sea species separate it from the new Bra- 
zilian species. 

The few other records of axiids from Bra- 
zil include Axiopsis serratifrons (A. Milne 
Edwards, 1873), known from Bahia and 
Paraiba, (S. Rodrigues, personal records), 
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Table 1.—Distribution of gills, epipods, and exopods in Eutrichocheles pindatyba. 


Maxillipeds Pereopods 
1 2 3 1 2 3 4 5 
Pleurobranchs _ — = = = = = = 
Arthrobranchs — — 2 2 2 2 2 = 
Podobranchs — — — — = = = = 
Epipods 1 1 1 1 1 1 1 — 
Exopods 1 1 1 _ = = _ a 


the probably erroneous identification of the 
Californian species Axiopsis spinulicauda 
(Rathbun, 1902) from Amapa, (see Coelho 
et al. 1980:58, 59, 125), and Axiopsis sp. 
from tropical Brazil (see Coelho 1969:231). 
Calastacus angulatus and Calastacus spi- 
nosus, both described by Coelho (1973) from 
northern Brazil, if true Calastacus, are 
members of the Calocarididae, not the Ax- 
iidae. 
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A LARGE BRACHYURAN-LIKE LARVA OF THE 
HIPPIDAE (CRUSTACEA: DECAPODA: ANOMURA) 
FROM THE BANDA SEA, INDONESIA: 

THE LARGEST KNOWN ZOEA 


Joel W. Martin and Bernard Ormsby 


Abstract.—A collection of planktonic Crustacea from the Banda Sea, In- 
donesia, contained several specimens of a large, late stage zoea belonging to 
the anomuran family Hippidae. As is true for the few previous descriptions of 
hippid larvae, the zoea bears a remarkable (but superficial) similarity to larvae 
of true crabs (Brachyura) in that the carapace is spherical and the lateral and 
rostral spines are distinctly deflected ventrally. The zoea is also remarkable in 
its size; the width across the lateral carapace spines is over 12.0 mm, making 
this the largest known zoea of the Anomura or Brachyura. Characters of the 
zoea are compared to previous descriptions of hippid larvae. 


Planktonic larval stages of the decapod 
crustacean infraorders Brachyura and An- 
omura are usually easy to distinguish. The 
two most obvious characters concern the 
carapace: in anomurans the carapace is long- 
er than broad, and the rostral spine is di- 
rected anteriorly, whereas in brachyuran 
larvae the carapace is spherical and the ros- 
tral spine (usually present) is directed ven- 
trally (see Williamson 1982). Another dif- 
ferentiating character is that the sixth 
abdominal segment, in later stages, always 
bears setose uropods in the Anomura, 
whereas uropods are absent in zoeal stages 
of the Brachyura (except for raninids, ho- 
molids, and some other “primitive”’ crab 
families; Rice 1980, Martin 1991). Also, 
most anomuran larvae have a hair-like pro- 
cess between the first and third posterior 
spines on the telson, although this condition 
changes with ontogeny (Konishi 1989, Mar- 
tin 1991). 

The present paper describes a large zoeal 
stage of the anomuran superfamily Hippoi- 
dea. The zoea is of interest not only for its 
great size (over 6.0 mm carapace length, and 
over 12.0 mm in carapace width, including 
the lateral carapace spines), making it the 


largest known zoea in the Decapoda, but 
because, like previously described larvae of 
the Hippoidea, it is superficially similar to 
zoeal stages of the Brachyura. 


Materials and Methods 


Zooplankton samples were collected dur- 
ing an expedition of the R/V Alpha Helix 
to the area of the Banda Sea, Indonesia, in 
1975. One lot contained 7 large, late stage 
zoeae that we herein assign to the anomuran 
family Hippidae; this lot was collected in 
the south Ceram Sea, just northwest of the 
island of Ceram (sometimes spelled Seram), 
at AH Station 19 (3°55.7’S, 128°07.7’E, trawl 
RMT-8, 0-150 m). An additional lot con- 
taining 4 specimens of this same zoeal stage 
was later found in collections from AH Sta- 
tion 28, also in the Ceram Sea (3°14.8’S, 
127°38.0’E, trawl RMT-8, 0-100 m). Zoo- 
plankton was collected with an otter trawl 
fitted with a 0.5 mm mesh plankton net. 
Most of the crustacean samples from this 
expedition, including those with the hippid 
zoeae, dried out completely before they came 
to our attention (early 1989). Some of the 
larvae were rehydrated in Trisodium Phos- 
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Fig. 1. Large hippid zoea from the Banda Sea, Indonesia: carapace, abdomen, and telson. a, entire zoea, 
frontal view; b, same, side view; c, ventral view of carapace and spines with telson and abdomen removed (note 
how ventral carapace is shaped to conform to opercular-like telson; d, lateral view of abdomen and telson; e, 
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phate for a period of 48 hours and then 
transferred to 70% ethanol. A few of the 
larvae were left dry. All drawings were made 
with a Wild MSAPO dissecting microscope 
and a Zeiss compound stereoscope, each 
with camera lucida, from specimens col- 
lected at AH Station 19. Measurements were 
made from the single largest zoea, which 
was among the four specimens taken at AH 
Station 28. 


Description 


Size. —Carapace length 6.5 mm (from or- 
bit to posterior border of carapace, allowing 
for slight curvature); carapace width (ex- 
cluding lateral spines) 6.3 mm; length of 
rostral spine 10.8 mm; length of lateral spine 
6.8 mm; distance from tip to tip of lateral 
spines 12.3 mm. 

Stage. — Because of the large size and the 
development of the pleopods and uropods, 
this is probably a late stage zoea, equivalent 
to a stage 4 or later larva as compared to 
earlier accounts of development in the Hip- 
pidae (e.g., Hanson 1969). 

Carapace (Fig. la, b, c).—Cephalothorax 
smooth, weakly calcified, globose, with ex- 
tremely long downcurved rostral spine (lon- 
ger than carapace length) and slightly down- 
curved lateral spines (less than rostral 
length). No dorsal spine noted in this stage. 

Abdomen (Fig. 1d, g).—Five articulating 
somites, with the sixth fused to the telson. 
Somites 2 through 5 with pleopods. Somite 
length and width roughly equal. Fifth so- 
mite with blunt ventrolateral protrusions 
extending slightly posteriorly. Abdomen 
tightly flexed forward, with telson expanded 
and covering pereiopods and mouthparts 
ventrally. 

Telson (Fig. le, f, g).— Longer than broad, 
terminally subtriangular. Dorsal surface with 
scattered short setae. Posterior border with 
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sharp spines separated by minute serra- 
tions; spines becoming more dense ap- 
proaching posterior terminus of telson. One 
immovable tooth (Fig. 1f) on either side of 
lateral border at about two thirds length of 
telson. 

Uropods (Fig. 1g, h).—Long, extending 
approximately half length of telson (more 
than half if extended fully or if setation con- 
sidered), biramous, outer ramus bearing 8- 
10 long simple setae, inner ramus unarmed. 

First antenna (antennule) (Fig. 2a).— 
Stout, distal portion with 5 tiers containing 
aesthetascs. 

Second antenna (Fig. 2b).— Protopod with 
three paired, evenly spaced spines, becom- 
ing progressively shorter distally; terminus 
of protopod spine-like; single spine located 
at articulation of endopod. Endopod ex- 
tending nearly to tip of protopod, with three 
spines, tapering to acute distal tip; total 
length of endopod approximately % length 
of protopod. 

Mandible (Fig. 2c).— Anterior border with 
1 sharp and 1 blunt tooth, both of which 
exceed length of denticle row. Denticles 
acute, sclerotized, subequal in length, num- 
bering 7-8. 

Maxillule (Fig. 2d).—Endopod consisting 
of a single segment with 1 long, minutely 
serrulate, terminal seta. Exopod bilobed; 
basal endite with 3 stout serrate spines on 
distal margin; coxal endite with 1 short 
proximal seta, and 4 longer minutely ser- 
rulate setae distally, 3 of which are in distal 
group. 

Maxilla (Fig. 2e).—Endopod with two 
simple and two plumose setae on margin 
plus one long simple seta on distal terminus. 
Endite not seen. Scaphognathite with nu- 
merous plumose setae spaced as illustrated. 

Maxilliped 1 (Fig. 2f).—Basis bearing 5— 
7 plumose setae usually arranged in pairs; 


dorsal (functional ventral) surface of telson showing indistinct fusion of telson with 6th abdominal somite (light 
stippling); f, higher magnification of lateral tooth and spines on right side of figure e; g, ventral surface of telson 
with uropods and abdominal somites 5 and 6 in place (stippled area denotes removed abdominal somite); h, 


right uropod. Scale bar corresponds to figures a—c only. 


564 PROCEEDINGS OF THE BIOLOGICAL SOCIETY OF WASHINGTON 


SS 
a ) 
Sy Ae a i i! i) fy 
— SS nn Wy) is 
= Ly 
b Vd i Fe 


Fig. 2. Large hippid zoea from the Banda Sea, Indonesia: antennae and mouthparts. a, first antenna; b, 
second antenna; c, inner view of left mandible; d, maxillule; e, maxilla; f, first maxilliped; g, second maxilliped. 
Scale bar applies to all figures. 


endopod 4-segmented, with setation 3,2,1, tation 3, 1, 1, 4 (proximal to distal); exopod 

4 (proximal to distal). Exopod uniramous' with 9 to 11 natatory setae. 

with 10-12 natatory setae distally. Maxilliped 3.— Present only as small un- 
Maxilliped 2 (Fig. 2g).—Basis with two developed bud. 

plumose setae; endopod 4-segmented, se- Pleopods (Fig. 1d).— Well developed, ex- 
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tending from somites 2 through 5, unira- 
mous. 


Discussion 


The Banda Sea zoea is probably a late 
stage larva. The large size, coupled with the 
well developed pleopods and uropods, in- 
dicate to us that this zoea is at least in stage 
4 or higher, if development proceeds as in 
other genera of the Hippoidea (e.g., Hanson 
1969). 

Of the two families, Albuneidae and Hip- 
pidae, that comprise the anomuran super- 
family Hippoidea, larvae are best known for 
the albuneids, with larval stages of at least 
four genera known (e.g., Johnson & Lewis 
1942, Knight 1970, Sandifer & Van Engel 
1972, Gore & Van Dover 1980, and Stuck 
& Truesdale 1986, for Lepidopa; Menon 
1937, and Seridji 1988, for Albunea; John- 
son & Lewis 1942, Boschi et al. 1968, and 
Knight 1968, for Blepharipoda; Konishi 
1987, for Lophomastix). Seridji (1988:1299) 
presented a table comparing larval charac- 
teristics of the “three known genera of the 
Albuneidae.”” However, Seridji apparently 
was unaware of the genus Lophomastix, for 
which larvae of one species have been de- 
scribed (Konishi 1987), and the genera 
Leucolepidopa, Paralbunea, Zygopa, Aus- 
trolepidopa, and Stemonopa (see Efford & 
Haig 1968, Efford 1969, Haig 1974b, Seréne 
1979), for which no larvae have been de- 
scribed. The major distinguishing character 
separating hippid larvae and albuneid lar- 
vae, according to Seridji (1988), is that al- 
buneids have uniramous pleopods in later 
zoeal stages. This distinction does not al- 
ways hold true, as Stuck & Truesdale (1986) 
documented biramous pleopods (albeit mi- 
nutely biramous) in a fourth stage zoea of 
an albuneid (Lepidopa benedicti). No known 
albuneid larva has uropods as distinctly bi- 
ramous as in the zoea described herein. Ad- 
ditionally, all known albuneid larvae pos- 
sess a distinctive rhomboid-shaped telson 
that is always wider than long and is pos- 
teriorly somewhat truncate. The first and 
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third, or first and fourth, teeth on the pos- 
terior border of the telson are strong and 
well developed. In contrast, the telsons in 
hippid larvae tend to be terminally round- 
ed, with only the first posterior process 
modified as a strong immovable tooth, like 
the telson of the larva described here. Our 
larvae clearly belong to the Hippidae rather 
than to the Albuneidae. 


Assignment to Genus 


Assignment to a particular hippid genus 
is more difficult. There are currently three 
accepted genera in the Hippidae: Emerita 
Scopoli, Hippa Fabricius, and Mastigochi- 
rus Miers (see Haig 1970). Larvae are known 
only for Hippa and Emerita, and the zoeal 
stages of species in these two genera are ex- 
tremely similar. Hanson (1969), in the only 
description of a complete larval series of a 
species of Hippa (H. cubensis (De Saus- 
sure)), mentioned that larvae of the two gen- 
era differ only in that zoeae of Emerita bear 
fewer aesthetascs on the antennule, fewer 
spines on the telson, fewer setae on the sca- 
phognathite border, and are generally small- 
er than zoeae of Hippa. Hanson’s (1969) 
description was actually of larvae of H. tes- 
tudinaria (Herbst), rather than H. cubensis, 
according to Haig (1970). Hanson’s com- 
parison with species of Emerita was based 
on the work of Menon (1933), Johnson & 
Lewis (1942), Rees (1959), and Knight 
(1967). The descriptions of Smith (1877) 
and Faxon (1879) of larvae of Hippa were 
actually of species in Emerita. Hanson 
(1969) also mentioned that ““The antenna 
of Emerita develops a long flagellum in the 
fourth or fifth zoeal stage’’ that persists 
through the megalopa stage, whereas this 
flagellum “‘is entirely lacking in Hippa”’ 
(Hanson 1969:155), and he related the above 
morphological differences to differences in 
feeding modes between the two genera, spe- 
cies of Hippa being scavengers rather than 
filter feeders. Our zoea is closer to Hanson’s 
description of larvae of H. testudinaria than 
to existing descriptions of Emerita larvae 
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(e.g., Knight 1967 for E. rathbunae). Con- 
sequently, we tentatively assign our large 
zoea to Hippa. 

An additional character strengthening the 
assignment of the Band Sea larvae to Hippa 
is that in Hanson’s description of H. tes- 
tudinaria larvae there is a noticeable ven- 
trolateral projection extending from the 
posterior border of the fifth abdominal so- 
mite, similar to the condition of the Banda 
Sea zoea. This is also seen in plankton-col- 
lected stages attributed to Hippa by Lebour 
(1959: fig. 17) and to a lesser extent in the 
figures of Al-Kholy (1959: figs. 40-48). We 
have not seen this character in descriptions 
of Emerita larvae. Our zoea differs from 
Hanson’s (1969) description of the larvae 
of H. testudinaria mostly in size. Hanson’s 
largest zoea, at stage VI, had a carapace 
length of only 3.87 mm, whereas the Banda 
Sea zoea has a CL of 6.5 mm, which is even 
larger than the megalopa stage of H. testu- 
dinaria. The two species also differ mor- 
phologically; the Banda Sea zoea has a more 
strongly curved rostral spine, paired spines 
on the second antenna, and a single (un- 
paired) ventral tooth on the distal mandible 
border (compare to Hanson’s fig. 3a). 

Because of the above-mentioned uncer- 
tainty concerning generic placement of our 
larvae, the geographic distribution of all 
hippid genera should be considered in trying 
to assign the Banda Sea larvae. The geo- 
graphically closest species of Emerita would 
be E. emeritus (Linnaeus), which, according 
to Efford (1976), ranges from the west coast 
of India east to southern Sumatra. At least 
one species of Mastigochirus, M. quadrilo- 
batus Miers, is known from western Aus- 
tralia and Queensland and westward into 
the central sector of the Indian Ocean (Haig 
1974a, 1974b); the only other known spe- 
cies in the genus, M. gracilis (Stimpson), 
also inhabits the Indo-West Pacific (China 
Sea and Sri Lanka, Haig 1974a). Hippa is 
the largest of the three hippid genera and is 
represented in the tropical western Pacific 
by at least 10 species, three of which, H. 
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adactyla, H. pacifica, and H. celaeno, are 
widely distributed in the Indian and Indo- 
West Pacific Oceans (Haig 1974a). There- 
fore, known geographic distributions of spe- 
cies in the three hippid genera would also 
suggest the probability that the zoea de- 
scribed herein belongs to Hippa. 

We confirm, if our larvae and those of H. 
testudinaria are typical for the genus Hippa, 
and if our zoea does in fact belong to a 
species of Hippa rather than to Mastigo- 
chirus, that larval size is quite different be- 
tween the genera Hippa and Emerita. Our 
zoea, with a carapace length of over 6.0 mm 
(excluding the rostral spine) and with a dis- 
tance of over 12.0 mm between the tips of 
the lateral spines, exceeds that for any known 
larval stage, including the megalopal stages, 
of any species of Emerita. Indeed, this zoea 
is larger than any zoea, and even megalopa, 
of the Brachyura reported in the survey of 
Hines (1986). To the best of our knowledge, 
the zoea described in this paper, while 
smaller than some of the unusual larvae of 
palinurid and eryonoid lobsters, which have 
phyllosoma and eryoneichus larvae some- 
times considered “‘zoeal”’ (e.g., Williamson 
1969), is the largest known zoeal stage among 
the decapod Crustacea. 
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CRABS FROM THE MARIANA ARCHIPELAGO: 
BOTHROMAIA GRIFFINI NEW GENUS AND SPECIES 
(BRACHYURA: MAJIDAE), AND REMARKS ON 
POUPINIA HIRSUTA GUINOT 
(HOMOLOIDEA, POUPINIIDAE) 


Austin B. Williams and Robert B. Moffitt 


Abstract. — Deepwater trapping in the Mariana Archipelago, western North 
Pacific Ocean, included incidental catches of a spider crab and a homoloid crab 
with novel characteristics. Bothromaia griffini, new genus and species, family 
Majidae, subfamily Inachinae, represented by a male and female, seems most 
closely related to the genus Pleistacantha Miers, containing several species 
distributed in Indo-Pacific waters. The new species resembles members of this 
genus with respect to presence of pseudorostral horns, and shape of eyestalks, 
basal antennal article, epistome, third maxilliped, male sternites and pleopod 
1, but differs from them in shape of pseudorostral horns, carapace, male pleo- 
pod, and in proportions of the ambulatory legs. Descriptions, illustrations, and 
comparative discussion are presented. Notes on the homoloid crab, Poupinia 
hirsuta Guinot, include locality data, measurements, remarks on distribution, 
and discussion of features distinguishing the families of Homoloidea, including 


a key for their identification. 


During 1982-1984 field studies of the Re- 
source Assessment Investigation of the 
Mariana Archipelago (RAIOMA) program 
in the western North Pacific Ocean, con- 
ducted by the National Marine Fisheries 
Service Southwest Fisheries Science Center 
Honolulu Laboratory, deepwater trapping 
Operations concentrated on the pandalid 
shrimp species Heterocarpus laevigatus Bate, 
1888 (see Polovina et al. 1985, Moffitt & 
Polovina 1987). Included in incidental trap 
catches was a female spider crab and a male 
homoloid crab with novel characteristics. 
Examination of additional preserved ma- 
terial from a 1971 trip to the same area 
yielded a male specimen of the spider crab 
that was collected in a shrimp trawl. The 
two spider crabs are herein described as a 
new genus and species of the family Maji- 
dae. The homoloid crab belongs to a species 
described from Raiatea, Society Islands, 
Polynesia, Poupinia hirsuta Guinot, 1991, 


that was placed in a new family Poupini- 
idae. Notes on the specimen reported here 
include locality data, measurements, dis- 
cussion of structure and relationships, and 
a key to the homoloid families. 

The specimens are deposited in the crus- 
tacean collection of the National Museum 
of Natural History, Smithsonian Institu- 
tion, Washington, D.C. (USNM). Compar- 
ative studies were made using collections of 
the USNM, the Australian Museum, Syd- 
ney (AMS), Bernice P. Bishop Museum, 
Honolulu, Hawaii (BPBM), and the 
Queensland Museum, Brisbane, Australia 


(QM). 


Family Majidae Samouelle, 1819 
Subfamily Inachinae MacLeay, 1838 
Bothromaia, new genus 


Diagnosis. —Carapace pyriform, moder- 
ately broad, surface unevenly granular; 
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branchial regions swollen, deeply recessed 
urogastric region partly covered by project- 
ing cardiac region and confluent anterolat- 
erally with excavate cervical groove; con- 
spicuous, slender spines on frontal, gastric, 
cardiac and branchial regions, and along an- 
terolateral margins. Rostrum triangular, 
abruptly deflexed dorsally, ending in slender 
median spine; pseudorostral lobe near apex 
of antennular fossa distally ornamented with 
cluster of radiating spines. Supraorbital eave 
spinose, posterior margin of orbit open, al- 
lowing retraction of eyestalk. Eyestalks stout, 
small spine on corneal emargination. Basal 
antennular article broad, that of antenna long 
and not fused to front, both with ventral 
spines. Epistome broad. Merus of third 
maxilliped extended distally at distolateral 
corner, slightly narrower than ischium, me- 
rus and ischium spined ventrally. Cheliped 
of female (unknown in male) longer than 
carapace but only *% length of first ambu- 
latory leg. Ambulatory legs moderate in 
length, diminishing successively from first 
to last, somewhat flattened, setose, spiny, 
and granular on nearly all surfaces. First 
pleopod of male with shaft tapered, essen- 
tially straight except for distal section di- 
rected anterolaterally, subterminal aperture 
on mesial surface preceded by longitudinal 
tract of fine setae and succeeded by small 
spinelike process. 

Type species.—Bothromaia griffini new 
species. 

Etymology.—From the Greek, “both- 
ros,’ trench, pit, hollow, and “‘maia,”’ a kind 
of crab, with reference to the deep pit in the 
urogastric region. The gender is feminine. 


Bothromaia griffini, new species 
Figs. 1-4 


Material.—Commonwealth of the 
Northern Mariana Islands: USNM 250884, 
holotype 6, W of Saipan Island, 15°10.1'N, 
145°39.9'E, 366-379 m, Townsend Crom- 
well cruise 53, sta 94, 30 Apr 1971, shrimp 
trawl (chelipeds missing, ambulatory legs 
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separated from body).— 250885, allotype 2, 
Esmeralda Bank, 14°58.4’N, 145°15.8’E, 377 
m, Townsend Cromwell cruise 82-02, sta 23 
string 3, 23 Apr 1982, shrimp trap. 

Measurements of carapace (mm).—Ho- 
lotype 6, overall length 33.3, fork length in 
midline 29, width to base of lateral spines 
22, width including lateral spines (tips bro- 
ken) 25.8; allotype 2, same measurements 
37.8, 36.7, 26.7, width including lateral 
spines 28.8. 

Description. —Carapace pyriform, width 
about *4—*%4 length, surface unevenly gran- 
ular. Deeply recessed urogastric region con- 
fluent anterolaterally with excavate cervical 
groove. 

Frontal region strongly depressed, trian- 
gular, ending in slender median (interan- 
tennular) spine directed anteriorly and 
slightly ventrad, tip slightly exceeding spine- 
tipped pseudorostral lobes at distolateral 
corner of each antennular fossa; pseudoros- 
tral lobes short (basal length 1.5 mm), blunt, 
bearing cluster of 4 radiating short spines 
apically; well developed spine below these 
near lateral margin of each antennular fossa 
flanked dorsally by smaller similar spine on 
lateral margin of pseudorostral lobe, and 
preceded by graduated series of spines on 
lateral margin of fossa, increasing to ven- 
trolaterally projecting spine near its base. 

Several spines on nearly semicircular su- 
praorbital eave; margin bearing about 7 
closely crowded small spines on anterior '4, 
much more scattered small spines on central 
and posterior '4; 3 much stronger submar- 
ginal spines (moderate anterior, very strong 
dorsal, smaller posterolateral); postorbital 
spine obscurely compound, but posterior 
margin of orbit open to allow retraction of 
eyestalk. Pair of strong epigastric spines 
posteromesial to pseudorostral lobes, pair 
of protogastric spines at anterior part of 
swollen gastric region; latter with 4 prom- 
inent spines at apices of rhombic array, an- 
terior-most medial in middle of mesogastric 
region followed by 2 metagastrics projecting 
posterolaterally over right and left cervical 
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Fig. 1. Bothromaia griffini, new genus and species. Holotype é: upper, dorsal; lower, ventral (chelipeds missing, 
disarticulated legs arranged in order of succession). 
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Fig. 2. Bothromaia griffini, new genus and species. Allotype 2: upper, dorsal; lower, ventral. 
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Fig. 3. Bothromaia griffini, new genus and species. Holotype 4: a, carapace, dorsal; b, same, right lateral; c, 


cephalic region, ventral. Scales = 1 mm. 


grooves, and posterior-most median ex- 
tending posteriorly over recessed urogastric 
region. Cardiac region swollen and bearing 
2 unequal pairs of spines; stronger anterior 
pair horizontally divergent from edge of re- 
gional extension over urogastric pit, shorter 
posterior pair near middle of region erect 
but laterally divergent. Intestinal region 
bearing pair of posteriorly projecting spines, 
stronger in male than in female. Each bran- 
chial region bearing 7 spines; large spine on 
anterior part of epibranchial region extend- 
ing anteromesially over cervical groove, 
posterolateral to it another spine; meso- 
branchial region with dorsal spines at level 


of urogastric pit and cardiac region, and 2 
others obliquely and lateroventrally in line 
with these respectively at perimeter of re- 
gion; posterior-most spine near intestinal 
spines and well separated from preceding. 
Margin variably spiny in dorsal view, bear- 
ing 2 strong protogastric, 4 strong hepatic, 
and many smaller spines along branchial, 
posterolateral and intestinal sectors. 
Eyestalks stout, bearing 2 small anterior 
spines on anterior surface of laterally ex- 
tended eye, and 1 on corneal emargination, 
cornea twice width of stalk. Antennule with 
broad basal article spined ventrally. Basal 
antennal article slender, extending to basal 
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Fig. 4. Bothromaia griffini new genus and species. Holotype é pleopod 1: a, abdominal view, b, magnified 


tip. Scales = 1 mm (a), 2.5 mm (b). 


part of eyestalk, not fused to carapace, vari- 
ably spined ventrally along mesial and lat- 
eral margins; middle and distal articles to- 
gether reaching base of radiating spines on 
pseudorostral horn, middle article bearing 
ventral spine near middle of lateral margin 
and another spine variably developed at an- 
teromesial corner. 

Thoracic sternites of male bearing spines 


of varying sizes, most of them with seta 
originating near apex, and tendency to ar- 
rangement in submarginal row on each plate 
along radiating sutures; sternites of female 
not spinose, with raised thin lip where ex- 
panded 6th abdominal segment fits against 
them. 

Abdomen of both sexes 6-segmented. 
That of female ampulliform in outline, with 
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narrow neck lodged between coxae of fifth 
legs, narrowest point at suture between seg- 
ments | and 2 (5.6 mm), widest point at 
approximate midlength of broadly cupped, 
operculiform telson (17.7 mm); midlength 
of successive segments 1-6 (3.5, 3.0, 2.2, 
2.3, 2.6, 14.9 mm); exposed surface of seg- 
ments 2-6 sparsely but unevenly setose, 
densest on 2—4, becoming quite sparse on 
distal 3 of telson; segment | bearing sub- 
marginal median tubercle anteriorly, sub- 
median pair of spines succeeding it, and 
scattered granules; segment 2 with 2 pairs 
of submedian setose granules and remote 
setose granule laterally, segments 3-5 with 
same pattern, but submedian granules suc- 
cessively more suppressed and lateral gran- 
ule successively more remote from midline; 
margin of telson narrowly reflected distally, 
less definitely so laterally, broad subtermi- 
nal depression near shallow terminal con- 
cavity (asymmetrical on allotype), definite 
marginal notch at coxal level of first am- 
bulatory leg, faint tract of median orna- 
mentation on anterior half reminiscent of 
that on preceding segments. 

Abdomen of male not broadened but 
more or less parallel sided except for sinu- 
osities of individual segments, ornamenta- 
tion as in female except spines and granules 
magnified; segment 3 broadest (5.5 mm); 
telson subrectangular, as wide as long (4.1 
mm), bearing posterolateral notch, narrow- 
ly reflected terminal margin concave and 
broadly sunken, pattern of ornamentation 
in proximal half resembling that on preced- 
ing segments. First pleopod reaching level 
of suture between sternites adjacent to cox- 
ae of first and second ambulatory legs; shaft 
tapered, essentially straight except for distal 
section curved anterolaterad, subterminal 
aperture on mesial surface preceded by lon- 
gitudinal tract of fine setae and succeeded 
by short spinelike process. 

Third maxilliped with ischium bearing 
ventral row of moderate spines along ven- 
trolateral rib, few spines and setose granules 
scattered over remainder of exposed sur- 
face, mesial margin heavily setose and armed 
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with few small stout spines more numerous 
in proximal than distal half of length; ex- 
ognath armed with ventral row of rather 
strong spines and lateral row of much small- 
er spines. Merus slightly narrower than is- 
chium, extended distally into subtriangular 
lobe at distolateral corner, margin irregu- 
larly spined, ventral surface with 2 curved 
rows of spines originating near articulation 
with ischium, each terminating in slender 
marginal spine at either side of articulation 
with carpus. Flexed carpus-propodus-dac- 
tyl reaching halfway along length of ischi- 
um. 
Cheliped of female (missing on male 
specimen) densely setose except on fingers, 
slightly longer than carapace but only *% 
length of first ambulatory leg; merus bearing 
1 mesiodorsal row of strong spines, tract of 
shorter spines dorsolaterally tending to ar- 
rangement in 2 obscure rows, 2 rows of 
spines ventrally and row of irregular spines 
mesioventrally, stoutest spines on each 
merocarpal condyle and longest spines dis- 
tally on dorsolateral row; carpus bearing 
scattered spines tending to arrangement in 
obscure rows; palm slender, somewhat flat- 
tened, bearing scattered small spines strong- 
est on extensor surface; fingers just over '2 
length of palm, nearly straight, leaving only 
small proximal gap when closed, uniformly 
crenulate on cutting edges of left hand (cut- 
ter), teeth slightly stronger in basal half of 
right dactyl (crusher), fingers of crusher worn 
or broken at tips, perhaps slightly spooned. 

Ambulatory legs setose, spiny, and gran- 
ular on nearly all surfaces, moderate length 
diminishing successively from first to last, 
somewhat flattened; coxae strongly spined 
anterolaterally, a few spines on ventrome- 
sial surface; ambulatory leg 1 about 1.5 times 
carapace length (basis to tip of dactyl in male 
~51 mm), merus with 3 terminal spines, 2 
of these lateral at apex of triangular mero- 
carpal condyles, rows of spines on dorsal 
and ventral margins, dorsal row strongest, 
posterior surface bearing many scattered 
spinules, anterior surface less ornamented; 
carpus and propodus bearing single row of 
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small spines interspersed with longer spines 
on dorsal margin and scattered spines on 
posterior surface, crowded short spines and 
spiniform tubercles on ventral surface, many 
of them setose, anterior surface bearing few 
rows of setose granules; dactylus nearly as 
long as propodus and bearing many setae 
(sparse on anterior surface), but few small 
spines on prehensile surface, tip corneous. 
Succeeding ambulatory legs similar in or- 
namentation but successively shorter (length 
basis to tip of dactyl of male: leg 2, 50 mm; 
leg 3, 37 mm; leg 4, 33 mm). 

Color.—A photograph of the allotype, 
taken against a light gray background at the 
time the specimen was collected, shows the 
overall color in dorsal view to be salmon; 
the frontal and gastric regions are darkest, 
but decorated by contrastingly lighter spines 
and tubercles of the same hue as the re- 
mainder of the body, including the legs; the 
cornea appears transparent. 

Etymology.—The specific name honors 
D. J. G. Griffin, authority on majid crabs 
of the Pacific, and Director of the Australian 
Museum, Sydney. 

Remarks. — Bothromaia griffini was stud- 
ied with the aid of comparative reference to 
the discussions of Pleistacantha and Cyr- 
tomaia species by Guinot (1985), Guinot & 
Richer de Forges (1982a, 1982b, 1985), 
Griffin & Tranter (1986), and Richer de 
Forges & Guinot (1988), and by compari- 
sons with specimens in museum collections 
mentioned above. Depending on authority, 
Pleistacantha is regarded as containing 11 
species and Cyrtomaia 24, all of which oc- 
cur in deep waters of the Indo-Pacific. 

Bothromaia seems closely allied to Pleis- 
tacantha Miers, 1879 in respect to: (1) shape 
of abruptly deflexed interantennular spine, 
although tip is bifurcate in some species of 
latter; (2) presence of armed pseudorostral 
horns; (3) well-developed eyestalks bearing 
expanded ovate cornea, with small spines 
on anterior surface of stalk and at corneal 
emargination; (4) basal antennal article 
slender, not fixed to front and bearing ven- 
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tral spines; (5) epistome broad; (6) shape of 
ischium and merus of third maxilliped, (7) 
spined sternites on males; and (8) general 
conformation of male first pleopods. 

Bothromaia differs from Pleistacantha in 
having: (1) short lobular pseudorostral 
horns, each bearing radiating cluster of 
spines at tip rather than being elongate horns 
armed with spines along length; (2) carapace 
rather inflated and relatively smooth on gas- 
tric and branchial regions bearing few con- 
spicuous spines, and with deep urogastric 
pit confluent with excavated cervical groove 
overhung by extension of cardiac region as 
well as spines from it and neighboring 
regions, whereas that of Pleistacantha, 
somewhat depressed and lacking any evi- 
dence of urogastric pit, is densely armed 
with short spines; (3) ambulatory legs mod- 
erate in length, somewhat flattened, having 
rather stout meri, densely clothed with se- 
tae, spined, and fairly coarsely granulate, 
whereas those of Pleistacantha are long, cy- 
lindrical and spidery; (4) male first pleopods 
generally shaped as those in Pleistacantha 
species, but more obliquely angled terminal 
part, with aperture preceded by linear clus- 
ter of small setae, and process distal to ap- 
erture much shorter than in Pleistacantha. 

Bothromaia griffini resembles species of 
Cyrtomaia Miers, 1886, in the generally 
rather smooth inflated carapace with its 
conspicuous slender spines, though not in 
the position and relative lengths of the 
spines, but many other features of Cyrto- 
maia species, such as shape of the carapace 
and its marginal spination, the rostrum, 
basal antennal article fused to front, eyes, 
and shape and dimension of legs, are quite 
different. 


Superfamily Homoloidea de Haan, 1839 
Family Poupiniidae Guinot, 1991 
Poupinia hirsuta Guinot, 1991 
Fig. 5 


Material. —USNM 250886, 6, Common- 
wealth of the Northern Mariana Islands, 
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Fig. 5. Poupinia hirsuta. Male, semidiagrammatic dorsal view of distal articles on left fourth and fifth legs, 
ornamentation includes scattered setae with minutely spatulate tips: a, fourth leg with dactyl spined on flexor 
surface; b, fifth leg with spineless dactyl. Scale = 5 mm. 
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Table 1.—Poupinia hirsuta 6, length in mm of arti- 
cles in legs 1-5, right side. 


Leg Merus Carpus  Propodus Dactyl Total 
1 19 11 23 ~11 53 
D) 33 28 29 18 108 
3 43 D3 35 22 123 
4 48 20 41 25 135 
5 44 16 32 22 114 


Arakane Reef, 15°38.2'N, 142°46.3’E, 366— 
421 m, Townsend Cromwell cruise 83-05, 
sta 152, 16-17 Oct 1983, shrimp trap. 

Measurements (mm).—Fork length of 
carapace in midline 33.4, maximum width 
29.0; length legs, proximal end of merus to 
tip of dactyl, cheliped 41, 2nd leg 108, 3d 
leg 123, 4th leg 135, 5th leg 114. 

Remarks. —The adult male specimen re- 
ported here is immediately recognizable as 
the striking homoloid species described by 
Guinot (1991) from baited trapping at sim- 
ilar depth in the Society Islands. The local- 
ity, however, is over 7000 km northwest of 
Raiatea, suggesting that the distribution of 
this species is widespread in the tropical 
southern and western Pacific. 

Before establishment of the Poupiniidae, 
the Homoloidea were characterized as hav- 
ing the fifth legs dorsal in position, reduced, 
and subchelate or chelate. Discovery of 
Poupinia hirsuta, changes this definition. 
The new crab has fifth legs that originate in 
a dorsal position, but their length is inter- 
mediate beween that of the first, second, and 
third ambulatory legs (Table 1). The fifth 
legs are somewhat more slender than the 
preceding ambulatory legs, but not sub- 
cheliform, and they are less adapted for 
grasping than their antecedents, for the 
spineless dactyl does not close against spines 
on the flexor surface of the propodus, 
whereas each of the preceding ambulatories 
has its dactyl spined on the flexor surface, 
the proximal part of which closes between 
a pair of movable spines on the distal flexor 
surface of the propodus. The relatively un- 
modified and presumably primitive struc- 
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ture of this limb sets the new genus and 
species apart from all other members of the 
Homoloidea, which possess variously re- 
duced and specialized subcheliform fifth 
legs. 

The family Homolidae, often attributed 
to Henderson (1888) who gave the first 
comprehensive diagnosis, was actually au- 
thored by de Haan (1839) (International 
Commission on Zoological Nomenclature 
1987). Alcock (1900, 1901) restricted the 
family Homolidae when he diagnosed the 
family Latreilliidae proposed by Stimpson 
(1858) (International Commission on Zoo- 
logical Nomenclature 1987). Since then, 
students of these crabs have viewed the in- 
clusiveness of these families in two ways 
(Williams 1982). Ihle (1913), Gordon 
(1950), Monod (1956), Balss (1957), Sakai 
(1965), and Seréne & Lohavanijaya (1973), 
subsumed the Latreilliidae within the Ho- 
molidae. Griffin (1965), Glaessner (1969), 
Guinot (1979), Eldredge (1980), Guinot & 
Richer de Forges (1981), and Zarenkov & 
Khodkina (1981) did not concern them- 
selves with this question, but Rathbun 
(1937), Wright & Collins (1972), Sakai 
(1976), Manning & Holthuis (1981), Wil- 
liams (1982), Wicksten (1985), Melo (1990), 
and Guinot (1991) agreed with Alcock on 
distinctiveness of the two families. Collec- 
tively, these authors have recognized 38 liv- 
ing species of Homolidae and 9 species of 
Latreilliidae, although other undescribed 
species of the latter are known. 

Wright & Collins (1972) observed that the 
essential characteristic distinguishing the 
Homolidae from the Latreilliidae is pres- 
ence of the /inea homolica in the former and 
its absence in the latter. They considered 
that other attributes such as number of gills 
and epipodites, relative lengths of basal and 
terminal articles of the eyestalks, and the 
more or less continuous range of carapace 
shapes, from rectangular (homolids) to 
acute-angled isosceles triangular (latreil- 
liids), pale into insignificance when pres- 
ence or absence of the /inea homolica is 
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considered. That seemingly essential di- 
chotomy, represented among 25 recognized 
fossil species in 7 genera collectively sum- 
marized by Glaessner (1929, 1969), Wright 
& Collins (1972), Jenkins (1977), Bishop 
(1982, 1983, 1986), Takeda & Fujiyama 
(1983), and Forster & Stinnesbeck (1987), 
has existed since the early Upper Creta- 
ceous, and was foretold in the Late Jurassic. 

Although Wright & Collins (1972) char- 
acterized the Homolidae as having long 
slender legs, except for the reduced and dor- 
sal fifth pair, fossil remains have either no 
legs preserved, or rare vestiges of them pre- 
served. They described fossil Homolopsis 
edwardsii Bell, for example (paraphrasing, 
pp. 47-48), as having: chelipeds rather small; 
merus as long as carapace, longitudinally 
sulcate and slightly granulate; carpus cu- 
boid; propodus as long as width of orbito- 
frontal margin; hands as long as wide, and 
oval in section; fingers slender and as long 
as or longer than hand. Ambulatory legs 
long and slender; meri angular in section, 
granulated and spinous on both borders. 
Nothing was said of the carpi, propodi, or 
dactyls, nor was reference made to charac- 
ters of the fifth legs, but this species appar- 
ently offers no evidence to abridge the cur- 
rent family definition. Bishop (1983) figured 
his Zygastrocarcinus griesi with rather stout, 
coarsely granulated proximal articles on the 
chelipeds, and ambulatory legs 1, 2, and 
possibly 3, with rather stout, flattened, sul- 
cate meri, but there is no evidence of the 
fifth pair of legs, although he did show them 
as reduced in dorsal position in a recon- 
struction drawing (fig. 2:901). 

The significance of bilateral branchial 
count in the Homoloidea has received var- 
ied interpretation. Alcock (1900, 1901) per- 
ceived a clear distinction in branchial count 
between the Latreilliidae (8 gills and an 
epipodite on each of the 3 maxillipeds, al- 
though he did not analyze the count in La- 
treillopsis which he included in this family) 
and the Homolidae (14 gills and 6 epipo- 
dites, 1 on each of the 3 maxillipeds, the 
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chelipeds, and ambulatory legs 1-2). Gor- 
don (1950) found these differences in bran- 
chial count less clear-cut, for there is vari- 
ation in branchial development among 
genera that Alcock grouped in the Homol- 
idae, some having only 13 gills and 5 epip- 
odites. Certain gills of some species tend 
to be reduced as well. Latreillopsis has only 
10 gills and 4 epipodites, hence is inter- 
mediate in this respect between Alcock’s 
standard for latreilliids and homolids. Grif- 
fin (1965) concurred that branchial count 
may be an unreliable character that needs 
further study. Still, latreilliids seem to be 
characterized by an essentially triangular 
carapace lacking the linea homolica, 8 gills 
and 3 epipodites, and fifth legs reduced and 
dorsal. Homolids have a subrectangular or 
ovoid carapace with /Jinea homolica, 10 to 
usually 14 gills, 4 to usually 6 epipodites, 
and fifth legs reduced and dorsal. 

The branchial formula of Poupinia hir- 
suta is incompletely known. Guinot (1991) 
observed epipodites on the first three legs, 
but possibly was reluctant to dissect rare 
perfect specimens to determine the full 
branchial formula, as are we. As a substitute 
for dissection, radiographs of our specimen 
indicate epipodites on maxilliped 3, the 
cheliped, and ambulatory legs 1-2. Faint 
outlines of gills seem to be evident on so- 
mites associated with maxilliped 3, the che- 
liped, and ambulatory legs 1-3, but the ac- 
tual gill count cannot be ascertained from 
these images. The images indicate that the 
count may conform with that of the Homol- 
idae rather than the Latreilliidae, or lie be- 
tween these extremes. 

Poupinia hirsuta, in the Poupiniidae, thus 
bridges these two groups in that it has an 
ovoid carapace with no /inea homolica, 
epipodites on maxilliped 3, chelipeds, and 
ambulatory legs 1—2 (based on radiographs), 
seems to have a high gill count, and fifth 
legs normal in size, the most primitive con- 
dition, though originating in dorsal posi- 
tion. The suite of characters is set forth in 
the following: 
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Key to Families of Homoloidea 


1. Linea homolica present .. Homolidae 
— Linea homolica absent 
2. Carapace ovate in dorsal outline, 
anterior part not extended into 
“neck” and prominent rostral horns; 
leg 5 normal, neither subchelate nor 
conspicuously diminished in length 
fr SC SSRN eda ae Poupiniidae 
— Carapace sub-isosceles-triangular in 
dorsal outline, anterior part extend- 
ed into “‘neck” and prominent di- 
vergent rostral horns; leg 5 conspic- 
uously diminished in length, usually 
ssubchelaten wi oe Latreilliidae 
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TWO NEW SPECIES OF NETAMELITA FROM THE 
CARIBBEAN SEA (CRUSTACEA: AMPHIPODA: GAMMARIDEA) 


James Darwin Thomas and J. L. Barnard 


Abstract.—The previously described species of Netamelita from California 
and the Gulf of Mexico are reviewed and two new species, N. brocha and N. 
tabaci, are described from the Florida Keys and Belize, respectively. A key to 
the species of Netamelita is provided. In the Caribbean Sea these species live 
on fine coralgal muds in forereef environments at depths of 30-40 m in a 
distinctive amphipod assemblage dominated by the genera Garosyrrhoe and 
Metaceradocus. The two new species of Netamelita were observed to plough 
through fine surficial flocculent materials, head downward, with urosomal ap- 
pendages elevated above the sediment surface. 


Our revision of Netamelita includes an 
emended diagnosis of the genus which for- 
merly included only the type-species. Four 
species are now assigned to this genus; the 
revision below, with listing of species, ref- 
erences and biogeographic codes in brack- 
ets, reflects the format of Barnard and Bar- 
nard (1983). 

New observations on the type-species, N. 
cortada, are given from our examination of 
the original material, courtesy of Dr. Joel 
L. Martin, Los Angeles County Museum. 

Psammomelita uncinata Vonk (1988), an 
interstitial genus and species from coral 
sands of Curacao differs from Netamelita in 
the unique presence of hooks emerging from 
the sterna of pleonites 1-3 on the medial 
sides of the pleopods, a curved keel on the 
male maxillipeds, and a weaker lobe on the 
carpus of gnathopod 2. A fourth difference 
cited by Vonk, presence of heavy serrations 
on article 2 of pereopods 5-7, is now aban- 
doned because that character is present in 
our new species of Netamelita. 


Netamelita J. L. Barnard, 1962 


Netamelita J. L. Barnard, 1962:110 (Neta- 
melita cortada J. L. Barnard, 1962, orig- 
inal designation). 


Diagnosis.—Body subvermiform. Ros- 
trum absent. Lateral cephalic lobes round- 
ed, sinus absent or very weak. Eyes mod- 
erately developed. 

Antenna 1 elongate, longer than half of 
body length, ratio of peduncular articles = 
20:15:4; primary flagellum slightly longer 
than peduncle; accessory flagellum 1-artic- 
ulate. Antenna 2 short, about half as long 
as antenna |, article 5 shorter than 4, fla- 
gellum shorter than peduncle, with about 
7-8 articles. 

Epistome unproduced, upper lip entire. 
Mandibular raker spines 4 or fewer, ratio of 
palp articles varying between 7:13:11 and 
4:13:15, palp feeble, article 3 linear, setae 
= E 2-3. Inner lobes of labium fleshy, well 
developed. Maxillae inner plates naked me- 
dially; inner plate of maxilla 1 subrectan- 
gular, with 2 (rarely 3) large apical setae and 
2 small apicolateral setules, outer plate with 
9 spines, palps symmetrical. Inner plate of 
maxilla 2 without medial setae (often with 
sparse hair-like scales). Maxilliped lacking 
keel, inner plate bearing only apical setae, 
outer plate with medial spines, article 3 of 
palp lobed or unlobed, dactyl shorter than 
3, unguiform, with nail. 

Coxae short, scarcely touching or signif- 
icantly overlapping, coxa | with subangular 
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anteroventral corner, in most species curved 
forward; coxa 4 unlobed, scarcely longer 
than coxa 5. 

Gnathopods 1-2 feeble, mittenform, of 
similar size, carpi elongate, propodi shorter 
or scarcely shorter than carpi, rectangular, 
palms slightly oblique, short, carpus of 
gnathopod 1 unlobed, of gnathopod 2 well 
lobed. 

Pereopods 5-7 progressively longer but 
together not greatly elongate. Article 2 of 
pereopods 5-6 alike, weakly to moderately 
expanded, of pereopod 7 expanded, lobate 
or not (type). 

Outer rami of uropods 1-2 not signifi- 
cantly shortened or outer ramus of uropod 
2 shortened, uropod 1 with basofacial spine; 
uropods 1-2 usually with | or more long 
displaced apical spine(s) on peduncle; uro- 
pod 3 greatly extended, parviramous, outer 
ramus elongate, primarily 1-articulate, with 
microscopic article 2. Telson of ordinary 
length, almost fully cleft, with weak or strong 
apical armaments, any penicillate setae ap- 
icad. 

Coxal gills 2-6, thinly ovate, not stalked; 
oostegites very narrow, poorly setose (data 
from 3 species cited herein). 

Relationship. -Psammomelita differs 
from Netamelita in the unique presence of 
hooks emerging from the sterna of pleonites 
1-3 on the medial sides of the pleopods, 
and a curved keel on the male maxillipeds. 
Epimeron | has a giant anteroventral spine 
but this is present in one of our two species 
of Netamelita. Article 2 of pereopods 5—7 
has large posterior serrations but both of our 
new species have that character. The carpus 
of gnathopod 2 is poorly produced but this 
is also true of our species. The latter three 
characters therefore are no longer diagnostic 
of Psammomelita. 

A transformation of characters between 
the California type species of Netamelita and 
the Caribbean Psammomelita occurs in our 
new Caribbean species of Netamelita in the 
condition of epimeron 1, gnathopod 2, and 
pereopods 5-7. Psammomelita has 2 ad- 
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ditional apomorphic characters, the pleo- 
nosternal hooks and keel on the maxilli- 
peds. This does not necessarily mean that 
we consider the California NV. cortada to have 
the plesiomorphic condition for all of the 
characters mentioned. It is very possible that 
N. cortada has lost what appear to be apo- 
morphic characters in Psammomelita and 
Caribbean Netamelita, and thus has lost 
pleopodal hooks, anteroventral spine and 
protrusion of epimeron 1, and pereopodal 
serrations, while retaining what we consider 
to be the plesiomorphic (via Eriopisella) 
carpus of gnathopod 2. 

Species. —Netamelita barnardi McKin- 
ney et alia, 1978, Texas [474]; N. brocha 
Thomas & Barnard, herein, Florida [478]; 
N. cortada J. L. Barnard, 1962, NE Pacific 
warm-temperate [370]; N. tabaci Thomas 
& Barnard, herein, Yucatan region [471]. 

Distribution. —Marine, California, Carib- 
bean Sea, 15—76 m, 4 species. 


Key to the Species of Netamelita 


1. Article 2 of pereopods 5-7 with large 
serrations, main spine on telson at 
least 73 length of telson 

— Article 2 of pereopods 5-7 with tiny 
or no serrations, main spine on tel- 
son less than % length of telson .. 4 

3. Article 2 of pereopod 7 not lobate, 
epimeron 1 without thick antero- 
ventral spine 

-— Article 2 of pereopod 7 lobate, epi- 
meron 1 with thick anteroventral 
SPINE) 5k a as Seeee N. tabaci 

4. Article 2 of pereopod 7 with some 
long posterior setae 1.5 times length 
of article 3, anteroventral lobe of 
coxa | longer than width of coxa at 
base, epimeron 3 with ventral spines 
as long as any spine on uropods 1-— 

Shh ON oto Net eshte ee unieane ia oe N. barnardi 

— Article 2 of pereopod 7 with long 
posterior setae less than 0.5 times 
length of article 3, length of antero- 
ventral lobe of coxa 1 less than half 
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width of coxa at base, epimeron 3 
with ventral spines less than one 
third as long as any spine on uro- 
DOGS S328 Whe aa As N. cortada 


Netamelita cortada J. L. Barnard 


Netamelita cortada J. L. Barnard, 1962:113, 
fig. 23. 


Diagnosis. —Coxa 1 moderately curved 
forward. Article 2 of pereopods 6—7 weakly 
lobed posteroventrally, of 5-7 smooth to 
very minutely serrate. Epimeron 1 without 
posteroventral tooth, without thick antero- 
ventral spine; epimera 2—3 each with small 
simple posteroventral tooth, epimeron 2 
bearing dense ventral setae, epimeron 3 with 
6 small ventral spines. Outer ramus of uro- 
pod 1 scarcely shortened, of uropod 2 
strongly shortened, lacking marginal spine. 
Peduncle of uropod 2 without huge spine. 
Apical spines of telson very short, less than 
one-fifth as long as telson. 

Subsidiary observations.—Based on re- 
examination of holotype now in Los An- 
geles County Museum. Article 1 of man- 
dibular palp slightly elongate, without seta, 
article 2 naked, article 3 with 2 apical setae. 
Right lacinia mobilis with 3 teeth, left with 
4 teeth. Left mandible with 1 large and 2 
small rakers, right with 2 large and 2 small 
rakers. Outer plate of maxilla 1 with 9 spines. 
Inner plate of maxilliped with 11 apical se- 
tae, 1 coupling spine, no medial or mediofa- 
cial setae; outer plate with 5 long apical 
comb-setae, 9 medial spines and pairs or 
triads of medioventral shorter simple spines 
totaling 13 spines; palp article 3 expanded 
and produced, pubescent. Coxa 7 lacking 
gill. Epimeron 1 lacking anteroventral spine. 
Sterna of pleosome lacking triangular pro- 
jections or hooks. Peduncle of uropod 1 with 
basofacial spine, with apical displaced 
spines, lateral one of medium size, medial 
one of large size, lateral and medial apex 
also with small partner spine(s). Peduncle 
of uropod 2 with 2 dorsolateral spines in 
tandem, with small lateral and medial dis- 
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placed spines, plus 2 sets of more proximal 
medial spines in tandem. Rami of uropod 
1 with 3(?4) apical spines, inner with one 
marginal spine; of uropod 2 each ramus with 
5 apical spines, outer with no marginal and 
inner with 2 and 3 opposite marginal spines. 
Apex of each telsonic lobe with one short 
spine, one or two apical penicillate setules 
and pair of lateral penicillate setules near 
apex. 

Material examined. —The holotype in the 
Los Angeles County Museum (now owner 
of collections from Allan Hancock Foun- 
dation). 

Distribution. —Southern California be- 
tween Point Conception and Gaviota, 20 m. 


Netamelita brocha, new species 
Figs. 1-3 (part) 


Etymology.—From Latin, brochus, 
toothed, referring to the teeth of the pereo- 
pods. 

Diagnosis. —Coxa 1 strongly curved for- 
ward. Article 2 of pereopods 5—7 not lobed 
posteroventrally, of 5 weakly serrate, of 6 
moderately serrate, of 7 strongly serrate. 
Epimera 1-3 each with sharp posteroventral 
tooth, tooth doubled on epimeron 1, epi- 
meron | lacking thick anteroventral spine, 
epimeron 2 with several ventral and subfa- 
cial setae; epimeron 3 with row of ventral 
marginal spines (6 in holotype). Outer rami 
of uropods 1| and 2 not shortened, with mar- 
ginal spine(s). Peduncle of uropod 2 with 
1+ huge spine. One apical spine of telson 
at least three-quarters as long as telson. 

Subsidiary observations. —Article 1 of 
mandibular palp short, with one seta, article 
2 naked, article 3 with 3 apical setae. Left 
and right mandibles with 2 rakers. Maxilla 
1 outer plate with 9 spines, palp article 2 
with 9 apical elements. Maxilliped outer 
plate with 5—6 long apical comb-setae, and 
pairs or triads of medioventral shorter sim- 
ple spines, palp article 3 expanded, lobate 
apicolaterally. Uropod 1 peduncle with api- 
cal displaced spines, lateral one of medium 
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Fig. 1. Netamelita brocha, n. sp., figures without lower case letter to left of each caption = holotype male 
“Zz,” 3.46:mm; x to left of each caption = female ‘“‘x”’ 3.45 mm. xE2 is left sided. capital letters in figures refer 
to parts; lower case letters to left of capital letters refer to specimens and to the right refer to adjectives as 
described: B, body; C, coxa; D, dactyl; E, epimeron(a); G, gnathopod; H, head; I, inner plate or ramus; L, labium; 
M, mandible; P, pereopod; R, uropod; S, maxilliped; T, telson; U, upper lip; V, palp; W, pleon; X, maxilla; a, 
apex; r, right; t, left. 
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Fig. 2. Netamelita brocha, n. sp., figures without lower case letter to left of each caption = holotype male 
“Z,”” 3.46 mm; x to left of captions = female “x” 3.45 mm. xE2 is right sided. 
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Fig. 3. Upper, Netamelita brocha, n. sp., figures without lower case letter to left of each caption = holotype 
male “‘z,”’ 3.46 mm; x to left of caption = female ‘“‘x” 3.45 mm. Lower, Netamelita tabaci, n. sp., figures without 
lower case letter to left of each caption = holotype male “‘t” 2.58 mm; u to left of caption = female “‘u”’ 2.55 
mm. 
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size, medial one of large size, lateral apex 
also with small partner spine. Uropod 2 pe- 
duncle with 2 dorsolateral spines in tandem, 
with large medial displaced spine and small 
partner, plus 2 pairs of more proximal me- 
dial spines in tandem. Outer and inner rami 
of uropod 1 with 4 apical spines and one 
marginal spine; of uropod 2 each ramus with 
5 apical spines, outer with no marginal and 
inner with 2 marginal spines; inner ramus 
of uropod 3 with 2 spines. Apex of each 
telsonic lobe with one long spine at least 
three-fourths as long as lobe, with 2 very 
short spines, one apicolateral penicillate set- 
ule and pair of lateral penicillate setules near 
apex. 

Female ‘‘x.’’—Epimeron 2 with 6 ventral 
and partly facial setae, 4 of these in 2 pairs; 
epimeron 3 with 6 ventral spines; outer rami 
of uropods 1-2 with | marginal, inner with 
2 marginal spines. 

Holotype. —USNM No. 253532, male “‘z”’ 
3.46 mm. 

Type locality. — Florida Keys, 0.25 mi SW 
of Looe Key Reef, 24°31.20'N, 81°25.93'W, 
14 Aug 1978, 35 m, bottom dredge on cor- 
algal mud and large Halimeda flakes, coll. 
J. D. Thomas. 

Paratypes. —USNM 253533, type local- 
ity, female “‘x’”’ 3.45 mm; female “‘y’”’ 3.39 
mm; and 12 other specimens; 3 mi S of Looe 
Key Reef, 9 Aug 1978, 76 m, coralgal mud, 
35 specimens; 2 mi S of Looe Key Reef, 4 
Jul 1978, 46 m, muddy sand, 3 specimens; 
same, 30 Sep 1978, 61 m, mixed mud and 
sand, 1 specimen; 1 mi S of Looe Key Reef, 
17 Jul 1978, depth unknown, muddy sand 
(all samples coll. by J. D. Thomas). 

Relationship. —See N. tabaci. 

Distribution. — Florida Keys, off Big Pine 
Key, region of Looe Key Reef, 35-76 m. 


Netamelita tabaci, new species 
Figs. 3-5 (part) 


Etymology. —From new Latin tabacum, 
Aboriginal American, referring to the To- 
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bacco Reef Range in Belize, on which the 
type-locality occurs. 

Diagnosis.—Coxa 1 moderately curved 
forward. Article 2 of pereopods 5-6 not 
lobed posteroventrally, of 7 strongly lobate, 
of 5 weakly serrate, of 6 moderately serrate, 
of 7 strongly serrate. Epimeron 1 with thick 
anteroventral spine. Epimeron 2 with dense 
ventral setae. Outer rami of uropods | and 
2 not shortened, lacking marginal spine. Pe- 
duncle of uropod 2 with 1+ huge spine. In 
male one apical spine of telson at least one- 
half as long as telson. 

Subsidiary observations. — Unlike N. bro- 
cha, head in both sexes with weak sinus for 
reception of antenna 2. Article 1 of man- 
dibular palp short, with one seta, article 2 
with 2 setae, article 3 with 2-3 apical setae. 
Left mandible in male with one large mul- 
tifid raker, one large simple raker and 2 tiny 
rakers, female similar but lacking two tiny 
rakers, right mandible in male with 2 tiny 
rakers, in female none. Outer plate of max- 
illa 1 with 9 spines, apex of palp article 2 
with 7 elements. Outer plate of maxilliped 
with 6 long apical comb-setae, and pairs or 
triads of medioventral shorter simple spines, 
palp article 3 expanded, lobate apicolater- 
ally. Peduncle of uropod 1 with apical dis- 
placed spines, lateral one of medium size, 
medial one of large size, both apices also 
with small partner spine, apicolateral mar- 
gin with 2 spines (plus basofacial spine also 
shown in illustration), medial margin with 
3 medial spines in 2 sets. Peduncle of uro- 
pod 2 with pair of apicodorsal spines, with 
large medial displaced spine and no partner. 
Outer and inner rami of uropod | with 4— 
5 apical spines and zero and one marginal 
spine; of uropod 2 each ramus with 4 apical 
spines, outer with no marginal and inner 
with 1 marginal spine. Inner ramus of uro- 
pod 3 with 1 spine. Apex of each telsonic 
lobe in male with one long spine at least half 
as long as lobe, with 2 very short spines, 
one apicolateral penicillate setule and pair 
of lateral penicillate setules near apex; in 
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Fig. 4. Netamelita tabaci, n. sp., figures without lower case letter to left of captions = holotype male “t” 
2.58 mm; u to left of caption = female “‘u” 2.55 mm. 
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Fig. 5. Netamelita tabaci, n. sp., figures without lower case letter to left of caption = holotype male “‘t’’ 2.58 
mm; figures with u to left of caption = female “‘u” 2.55 mm. 


female main spine only one-fourth as long 
as telson, other elements fewer (see illustra- 
tion). 

Female ‘‘u.’’—Gills broadly comma- 
shaped, large on coxa 2, less than one-fourth 
size on coxa 6; oostegites very thin, sparsely 
setose. Epimeron 1 with 1 ventral and 1 
posteroventral tooth, epimeron 2 with 2-2-1 
setae (anterior to posterior), epimeron 3 with 
3 ventral spines. 

Holotype. —USNM No. 253534, male “‘t” 
2.58 mm. 

Type locality. —JDT-BEL-19, Belize, 
Carrie Bow Key, 16°48’N, 88°05’W, 16 Jun 
1979, sand trough in forereef, 29 m, cor- 
algal mud and Halimeda flakes, coll. J. D. 
Thomas. 

Paratypes.—Type locality, USNM No. 
253535, female “u’’ 2.55 mm, and 7 other 
specimens. 

Relationship. — Differing from N. brocha 
in the lobate article 2 of pereopod 7, the 


presence of only 1 spine on the inner ramus 
of uropod 3, the presence of only one (but 
giant) raker on the left mandible, the ab- 
sence of raker on the right mandible, the 
shorter main spine on the telson, and the 
lack of marginal spines on the outer rami 
of uropods 1-2. 

Distribution. —Belize, Carrie Bow Key, 
29 m. 


Netamelita barnardi 
McKinney, Kalke, & Holland, 1978 


Netamelita barnardi McKinney, Kalke, & 
Holland, 1978:136, figs. 1-2. 


The following composition is parallel to 
that of the other species described above but 
is taken solely from the original description; 
one undescribed character is marked 
with a ?. 

Diagnosis. —Coxa 1 moderately curved 
forward. Article 2 of pereopods 5-6 not 
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lobed, of 7 lobed posteroventrally, of 5-7 
weakly serrate. Epimera 1-3 with small 
sharp posteroventral tooth, epimeron 1 
lacking thick anteroventral spine, epimeron 
2 with numerous ventral setae, epimeron 3 
with 5 long ventral spines. Outer rami of 
uropods | and 2 not significantly shortened, 
with marginal spine(s). Peduncle of uropod 
2 without huge spine. Main apical spine of 
telson about one-fourth as long as telson. 
Subsidiary observations. —Article 1 of 
mandibular palp short, with one seta, ar- 
ticle 2 naked, article 3 with 3 apical setae. 
Left mandible with one raker, right with ?. 
Outer plate of maxilla 1 with 9 spines, apex 
of palp article 2 with 8 elements. Outer plate 
of maxilliped with 2 long apical comb-setae, 
and singles or pairs of medial and medio- 
ventral shorter simple spines, palp article 3 
expanded, lobate apicolaterally. Peduncle 
of uropod 1 with apical displaced spines, 
lateral one of medium size, medial one of 
large size, each apex also with small partner 
spine. Peduncle of uropod 2 with pair of 
apico-dorsolateral spines, with quartet of 
apicomedial spines, plus 2 sets of more 
proximal medial spine(s) in tandem. Outer 
and inner rami of uropod 1 with 4 and 3 
apical spines and one marginal spine; of 
uropod 2 each ramus with 5 apical spines 
and 2 marginal spines; inner ramus of uro- 
pod 3 with 2 spines. Apex of each telsonic 
lobe with one short spine, one apicolateral 
penicillate setule and pair of lateral peni- 
cillate setules near apex but more remotely 
than in other species described herein. 
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Distribution. —Western Gulf of Mexico, 
15—40 m. 
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SKUPHONURA KENSLEYI (CRUSTACEA: ISOPODA), 
A NEW ANTHURIDEAN SPECIES FROM THE 
CARIBBEAN COAST OF COLOMBIA 


Richard C. Brusca and Hans-Georg Miller 


Abstract.—A new species of Anthuridea, Skuphonura kensleyi, is described 
from the Caribbean coast of Colombia, where it inhabits littoral and shallow- 
water habitats. The new species resembles S. lindae Menzies & Kruczynski, 
1983 and S. itapuca Kensley, 1980, but is distinguished by a suite of distinct 
features. The genus Skuphonura, which is restricted to the New World, is 
rediagnosed, and a key to the known species of Skuphonura is presented. 


Barnard (1925) created the genus Sku- 
Dhonura for the new species, S. /aticeps, 
based on three male specimens collected 
near St. Thomas, U.S. Virgin Island, and 
one female from Tobago. The genus re- 
ceived scant attention until Kensley (1980) 
redescribed S. laticeps based on the syn- 
types (tentatively excluding the one female 
specimen) and described two additional 
species from South America, S. itapuca 
(from Rio de Janeiro, Brazil) and S. ecua- 
dorensis (from La Libertad, Ecuador). Ken- 
sley (1980) also presented a revised diag- 
nosis for the genus, noting its similarity to 
Mesanthura. He suggested that two features 
immediately separating these two genera are 
the presence of a persistent pigment pattern 
in Mesanthura (thought to be absent in Sku- 
phonura), and the [presumed always] un- 
larticulate flagella of both the antennules 
and the antennae of Skuphonura (the an- 
tennular and antennal flagella of Mesan- 
thura both comprise more than one article). 
In 1983, Menzies & Kruczynski described 
a fourth species of Skuphonura, S. lindae 
from central west Florida. We herein de- 
scribe a fifth species, Skuphonura kensleyi, 
from the Caribbean coast of Colombia, and 
provide a new diagnosis and comments on 
the genus and a key to the five known spe- 
cies. 

Because the genus and its species are 
poorly known, the species description is 


rather detailed and repeats some characters 
currently regarded as generic attributes. All 
specimens are deposited in the National 
Museum of Natural History, Smithsonian 
Institute (USNM). 


Systematics 


Subphylum Crustacea Pennant 
Class Malacostraca Latreille 
Superorder Peracarida Calman 
Order Isopoda Latreille 
Suborder Anthuridea Leach 
Family Anthuridae Leach 
Skuphonura Barnard, 1925 


Skuphonura. —Barnard, 1925:145, text fig. 
10, pl. 4, fig. 15— Miller, 1968:26 (fig. 4); 
Kensley, 1980:731 (figs 5-9); Menzies & 
Kruszynski, 1983:30 (fig. 10); Kensley & 
Schotte, 1989:58 (fig. 25). 


Diagnosis.—Cephalon with posterome- 
dial, toothlike, ventral cephalic process sit- 
uated behind the mouthparts and directed 
anteriorly; males with one ventral cephalic 
process, females often (always ?) with two 
processes. Cephalon and body with or with- 
out pigment pattern; cephalon may be 
markedly wider anteriorly due to rounded, 
expanded, anterolateral lobes that bear the 
eyes (in 2 of the 5 known species). Anten- 
nules 4- to 6-articulate, females of a given 
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species possibly possessing one more article 
than males; antennae 6- to 8-articulate; 
mandible with 3-articulate palp, distal ar- 
ticle markedly shorter than articles 1 and 2; 
with well-developed incisor and lamina 
dentata, and lobe-like molar process; max- 
illiped 5-articulate, terminal article very 
small and often somewhat immersed in 
penultimate article, penultimate article 
largest, antepenultimate article shorter than 
adjacent articles. Fused coxal plates usually 
visible in dorsal aspect on pereonites 2-7; 
pereopod | subchelate, with large propodus, 
acutely triangular carpus, and very short 
merus; posterior pereopods with acute scales 
on margins of propodi and dactyli; pereo- 
pods 1-7 carpi triangular. Pleonites fused, 
but with suture lines (incisions) present ven- 
trolaterally; fusion of pleonite 6 with pleo- 
nite 5 and with telson demarcated dorsally 
by deep grooves; pleotelson ovate, distally 
rounded, with pair of basal statocysts; pleo- 
pod 1 exopod operculate, somewhat indu- 
rate; appendix masculinae arise about 13 way 
up margin of pleopod 2 endopods and ex- 
tended beyond endopod apecies; uropodal 
exopod ovate, with distal notch. 

Remarks. —There has been some confu- 
sion regarding the number of articles in the 
peduncle and flagellum of the antennules 
and antennae in this genus. Further confu- 
sion arises from the fact that females (in any 
given species) may possess an antennule with 
one more article than found in males, this 
being the short fourth article which we re- 
gard as the first flagellar article. Thus the 
antennules of S. itapuca and S. ecuadorensis 
appear to have 3 peduncular articles and 
one flagellar article in males, but 3 pedun- 
uclar articles and 2 flagellar articles in fe- 
males. In S. linae, females seem to have 3 
peduncular articles and 3 flagellar articles 
(according to Menzies & Kruczynski 1983). 
However, the literature is rather unclear on 
this issue, as the distalmost flagellar articles 
are often compressed and difficult to see. 
Males are not yet known for S. Jindae, and 
females are not yet known for S. laticeps 
and S. kensleyi. 
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The genus Skuphonura does not appear 
to possess any unique defining synapomor- 
phies. It is very similar to four other genera 
of Anthuridae: Mesanthura Bernard, 1914; 
Apanthura Stebbing, 1900; Apanthuretta 
Wagele, 1981; and Apanthuropsis Poore & 
Lew Ton, 1985. One of the most diagnostic 
features of Skuphonura is the ventral ce- 
phalic process (a large antero-ventrally di- 
rected process that arises just posterior to 
the maxillipeds). In those species where both 
sexes have been described (S. itapuca and 
S. ecuadorensis), males have one process 
and females have two processes (one behind 
the other). However, certain species of 
Apanthura and Apanthuretta also possess a 
ventral cephalic process (e.g., Apanthura 
thryptomene Poore & Lew Ton, 1985; 
Apanthura xanthorrhoea Poore & Lew Ton, 
1985; Apanthuretta correa Poore & Lew 
Ton, 1985). The maxillipeds, pereopods, and 
uropods are also very similar among Sku- 
phonura, Apanthura, Apanthuretta, and 
Apanthuropsis. The segmentation of the an- 
tennules and antennae, and presence vs. ab- 
sence of body pigmentation, cannot be re- 
lied upon to discriminate Skuphonura from 
Mesanthura. However, it does appear that 
pigmented Mesanthura specimens retain 
their pigmentation for many years in alco- 
hol preservative, perhaps longer than do 
pigmented specimens of Skuphonura (as 
noted by Kensley 1980). 


Skuphonura kensleyi, new species 
(Figs. 1-5) 


Material examined.—Holotype, imma- 
ture: Colombia, Santa Marta, Punta de Be- 
tin, under algal-covered rocks on sandy bot- 
tom, 2-3 m depth, 24 Dec 1985 (USNM 
250983). Paratypes: 1 male, 1 immature, 2 
postmancas, and 4 mancas, taken with the 
holotype; 1 male and | postmanca, same lo- 
cality, in coral rubble, 6 m depth, 4 Aug 
1985; 2 immatures, same locality, under 
rocks on sand bottom, 0-1 m depth, 28 Jan 
1989; 3 males, same locality, under rocks 
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on sandy bottom with debris, 1—2 m depth, 
4 Feb 1989. 

Description. —Immature stage: Length 
(front of cephalon to apex of pleotelson) 3.0— 
5.7 mm; relative lengths of body segments 
C<1>2>3<4=5>6> 7. Cephalon 
and pereon with distinct pigment reticula- 
tions (as figured). Cephalon widest at mid- 
line, lateral margins slightly convex; eyes 
small, with 5-6 ommatidia, well-pigment- 
ed. Fused coxal plates of all pereonites vis- 
ible in dorsal aspect. Pleonites 1-6 fused; 
segments 1-5 indicated laterally by short 
incisions; pleomere 6 with posterior mar- 
ginal notch; with many setae on distal third 
of pleotelson, arranged in characteristic pat- 
tern. 

Antennule articles decreasing in size dis- 
tally; second article with 5, and third with 
2, stiff, laterally directed simple setae near 
outer distal margin; flagellum 3-articulate, 
second article longest, third article with 2 
simple setae and a distal aesthetasc. Anten- 
na second article longest, flared and grooved 
to accommodate peduncle of antennule; fla- 
gellum 1-articulate, with numerous simple 
apical setae. Mandible with 3-articulate palp; 
second article with 2 simple setae and short 
distal article with 3 simple setae; incisor of 
single cusp, lamina dentata with about 6 
serrations, molar process oval and simple. 
Maxilla slender, with 6 distal teeth and 1 
small seta between the distal and penulti- 
mate tooth. Maxilliped with elongate-oval 
endite bearing an apical seta; second seg- 
ment of 3-articulate palp largest; distal ar- 
ticle smallest and with about 6 medially- 
directed robust setae. 

Pereopod 1 subchelate, propodus with 
simple setae. Pereopods 2—7 propodi infe- 
rior margin with several setae and a robust 
distal spine; pereopods 5-6 propodi with 
marginal scales; pereopod 7 propodus with 
2 serrate apical spines. Pereopods 1-7 dac- 
tyli with distal setae; dactylus of pereopod 
7 additionally with marginal scales on in- 
ferior and superior margins. All pereopods 
with carpus triangular; carpus of P-1 with 
toothlike projection at posterodistal corner; 
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P-4 to P-7 with a short stout spine at pos- 
terodistal corner of carpus. 

Uropodal endopod extending somewhat 
beyond apex of pleotelson; exopod oval, with 
shallow apical notch; endopod shorter than 
protopod, 1.9 times longer than wide. 

Male: Length 4.5-5.7 mm. Similar to im- 
mature stage; with distinct ventral cephalic 
process; eyes somewhat larger than in im- 
matures; antennule flagellum with 3 com- 
pressed articles, two distal ones bearing 
many aesthetascs; palm of pereopod | prop- 
odus excavate, with rounded proximal and 
distal tubercles; in one of the smallest males 
observed, the distal tubercle is reduced; me- 
dial surface of propodus with several setae; 
pereopod 7 more slender than other pereo- 
pods; inferior margin of propodus and distal 
inferior margin of dactylus with row of 
rounded scales. Exopod of pleopod 1 oper- 
culiform, distal margin with about 28 plu- 
mose marginal setae (setules not illustrat- 
ed); appendix masculinae of pleopod 2 
endopod articulating about '4 distance from 
base; exopod somewhat shorter and wider 
than endopod; endopod with about 6, ex- 
opod with about 8 distal plumose marginal 
setae (setules not illustrated). 

Female: Unknown. 

Postmanca: Length 1.8—2.6 mm. Similar 
to immature stage; pigment reticulations on 
pereonites and pleon indistinct; pleotelson 
similar to immatures with distinct setation; 
shape of pereopods as in immatures, al- 
though all segments less setose. 

Manca: Length 1.7-2.1 mm. Similar to 
postmanca except all segments of pereopods 
generally less setose, and pereopod 7 want- 
ing. 

Remarks. —Skuphonura_ kensleyi is 
somewhat similar in appearance to S. /indae 
Menzies & Kruczynski, 1983 and S. itapuca 
Kensley, 1980. Of the known species in this 
genus, these three lack the greatly expanded 
anterolateral cephalic lobes. Although Ken- 
sley (1980) stated that in S. itapuca the 
cephalon is anteriorly slightly wider than 
posteriorly, examination of the type series 
revealed that the lateral margins of the 
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Fig. 1. Skuphonura kensleyi n. sp., holotype. A, dorsal view. B, antennule. C, antenna. D, mandible. E, 
maxilla. F, maxilliped. 


VOLUME 104, NUMBER 3 597 


Fig. 2. Skuphonura kensleyi, n. sp., holotype. A, pereopod 1. B, pereopod 2. C, pereopod 3. D, pereopod 4. 
E, pereopod 5. F, pereopod 6. G, pereopod 7. 


cephalon are evenly convex, with the widest Skuphonura kensleyi is a shallow-water 
region being slightly anterior to the middle species found from the intertidal zone to a 
of the cephalon; large anterolateral lobes are depth of 6 m. It has been found in associ- 
lacking. ation with coral rubble and rocks on sandy 
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Fig. 3. Skuphonura kensleyi, n. sp., holotype. A, telsonic region of pleotelson. B, uropodal peduncle and 
endopod. C, uropodal exopod. 
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Fig. 4. Skuphonura kensleyi, n. sp., male paratypes. A, cephalon, lateral view. B, antennule. C, pereopod 1 
inner and outer surfaces. D-F, distal portion of pereopod 1 from three different specimens. G, pereopod 6. 


bottoms. Surprisingly, this new species has of coastline in this region for more than one 
been found exclusively at Punta de Betinin year. 

Santa Marta, although extensive collecting Etymology.—We take great pleasure in 
was carried out over approximately 70 km naming this species after Dr. Brian Kensley, 
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Fig. 5. Skuphonura kensleyi, n. sp., paratypes. A, distal region of pleotelson (male paratype). B, pleopod 1 
(male paratype). C, pleopod 2 (male paratype). D, telsonic region of pleotelson (postmanca). E, distal region of 
pereopod | (postmanca). F, distal region of pereopod 2 (postmanca). G, distal region of pereopod 4 (postmanca). 
H, distal region of pereopod 1 (manca). I, distal region of pereopod 2 (manca). J, distal region of pereopod 4 
(manca). 
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whose work has contributed greatly to our 
understanding of the genus Skuphonura and 
anthurideans in general. 


Key to the Species of Skuphonura 


1. Cephalon markedly wider anteri- 
orly than posteriorly, with large 
rounded anterolateral lobes bearing 
the eyes 

— Cephalon not markedly wider an- 
teriorly than posteriorly, without 
large rounded anterolateral lobes . 3 

2. Pleonite 1 with large, anteriorly-di- 
rected, ventral projection; pereopod 
1 propodus without tubercles on in- 
ferior margin, but with a low, 
rounded, convexity; uropodal en- 
dopods barely reach pleotelson apex 

AIS Eo OLEATE ST eR eee S. laticeps 

— Pleonite 1 without a large ventral 
projection; pereopod 1 propodus 
with 2-3 distinct tubercles on the 
inferior margin; uropodal endopods 
extended barely beyond pleotelson 
ADC Meenas S. ecuadorensis 

3. Uropodal endopods extended bare- 
ly beyond pleotelson apex; pereo- 
pod 1 propodus with a broad flat 
lobe on inferior margin ..... S. lindae* 

— Uropodal endopods extended well 
beyond pleotelson apex; pereopod 1 
not as above, instead with propodus 
with 1-3 large tubercles on inferior 
margin 

4. Dactyli of pereopods 4—7 with tri- 
angular, marginal, spinose scales; 
pereopod 2 unguis length = 20% 
length of dactylus; pereopod | prop- 
odus with 2-3 tubercles on inferior 
margin; mandibular molar bilobed 

S. ltapuca 

— Dactylus of pereopod 7 only with 
triangular, marginal, spinose scales; 
pereopod 2 unguis length = 35-40% 
length of dactylus; pereopod | prop- 


Ce 
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odus with 1-2 tubercles on inferior 
margin; mandibular molar single- 
NODE Regia twee ise: S. kensleyi, n. sp. 


*Note: Skuphonura lindae may not belong 
to this genus. Generic characters of Sku- 
phonura that may be lacking in S. lindae 
include: pleopod 1 exopod indurate and op- 
erculiform; cephalon with midventral 
toothlike process; carpi of pereopods 4—7 
distinctly triangular; pleotelson with a pair 
of statocysts. However, until type material 
of S. /indae can be examined the question 
remains open. 


Acknowledgments 


Field work in Colombia by H.-G.M. was 
supported by a grant from the German Ac- 
ademic Exchange. The Instituto de Inves- 
tigaciones Marinas de Punta de Betin (IN- 
VEMAR/COLCIENIAS) in Santa Marta 
provided technical help with field work. 
Work on this project also was funded in part 
by grants to R.C.B. from the U.S. National 
Science Foundation, The Weiler Founda- 
tion, and The National Geographic Society. 


Literature Cited 


Barnard, K. H. 1925. A revision of the family An- 
thuridae (Crustacea Isopoda), with remarks on 
certain morphological peculiarities.— Journal 
Linnaean Society (Zoology) 36:109-160. 

Kensley, B. 1980. Records of anthurids from Florida, 

Central America, and South America (Crusta- 

cea: Isopoda: Anthuridae).— Proceedings Bio- 

logical Society of Washington 93:725-742. 

, & M. Schotte. 1989. Guide to the marine 

isopod crustaceans of the Caribbean. —Smith- 

sonian Institution Press, Washington, D.C., 308 

pp. 

Menzies, R. J., & W. L. Kruczynski. 1983. Isopod 
Crustacea (Exclusive of Epicaridea).— Memoirs 
of the Hourglass Cruises, Florida Department 
of Natural Resources, St. Petersburg, Florida 
126 pp. 

Miller, M. A. 1968. Isopoda and Tanaidacea from 
buoys in coastal waters of the continental Unit- 
ed States, Hawaii, and the Bahamas (Crusta- 


602 PROCEEDINGS OF THE BIOLOGICAL SOCIETY OF WASHINGTON 


cea). — Proceedings of the United States Nation- 
al Museum 125(3652):1-53. 

Poore, G. C. B., & H. Lew Ton. 1985. Apanthura, 
Apanthuretta, and Apanthuropsis gen. nov. 
(Crustacea: Isopoda: Anthuridae) from south- 
eastern Australia.—Memoirs Museum of Vic- 
toria 46:103-151. 


(RCB) San Diego Natural History Mu- 
seum, San Diego, California, 92112; (HG- 
M) Zoologisches Institut, Neues Tierhaus, 
Heinrich-Buff-Ring 29, D-6300 Giessen, 
Germany. 


ee 


PROC. BIOL. SOC. WASH. 
104(3), 1991, pp. 603-612 


PARANEBALIA BELIZENSTS, A NEW SPECIES FROM 
SHALLOW WATERS OFF BELIZE, CENTRAL AMERICA 
(CRUSTACEA: MALACOSTRACA: LEPTOSTRACA) 


Richard F. Modlin 


Abstract. —Paranebalia belizensis, a new species of leptostracan from Hali- 
meda habitats in the shallow waters surrounding Twin Cays, a mangrove ar- 
chipelago in Belize, Central America, is described using the Dahl Model. Subtle, 
but consistant, differences separate P. belizensis from the ubiquitous P. longipes. 


In shallow coastal waters of the western 
Atlantic Ocean and Caribbean Sea leptos- 
tracans of the genus Paranebalia are rep- 
resented by a single known species, P. lon- 
gipes Willemoes-Suhm (1875). This species 
has been reported from shallow waters off 
Bermuda (Willemoes-Suhm 1875, Sars 
1887, Verrill 1923, Clark 1932), Virgin Is- 
lands (Thiele 1904), Bahamas and Southern 
Florida (Brattegard 1970). This paper uses 
Dahl’s (1985) taxonomic model to describe 
a new species of Paranebalia from waters 
off Belize, Central America, in the western 
Caribbean Sea. 

Specimens were obtained from a variety 
of locations in the Twin Cays archipelago. 
Masses of Halimeda growing on submerged 
parts of proproots of the red mangrove, Rhi- 
zophora mangle, were hand-collected and 
bagged. The algal masses were washed, piece 
by piece, in a bucket of seawater of ambient 
salinity and temperature. The residue re- 
maining after the bucket water was filtered 
through a 0.2 mm mesh net bag was fixed 
in 7—10% Formalin, stained with Phloxine-B 
to facilitate sorting and transported to my 
Huntsville, Alabama laboratory. After sort- 
ing specimens were preserved in 70% eth- 
anol. 

A variety of measurements were made on 
specimens and their defining structures us- 
ing an ocular reticle calibrated by a stage 
micrometer. Total length is the distance 
along the dorsal midline from the articu- 
lation of the rostrum to the posterior margin 


of the telson. Carapace length is the distance 
along the dorsal midline from the articu- 
lation of the rostrum to the margin of the 
posterodorsal cleft. Rostral length is mea- 
sured along midline; width is measured 
across widest part of proximal half. Unless 
otherwise specified measurements on other 
structures are defined as follows: length is 
the longest linear distance between the ends 
of the structure and width the widest linear 
distance from side to side. 

All statistical analyses were made using 
the ABSTAT Statistical Software package. 


Paranebalia belizensis, new species 
Figs. 1-5 


Type material. —Twin Cays, Belize, Cen- 
tral American R. F. Modlin, 14 Jul 1989, 
Sample number 071489M31; Holotype 1 
female, 3.3 mm total length (USNM 
250527); Allotype 4 males, 1.7-2.1 mm 
(USNM 250528); Paratype 14 females, 1.4— 
3.6 mm and 3 ovigerous, 2.9-3.6 mm 
(USNM 250529). 

Material examined. —Collected by R. F. 
Modlin at Twin Cays, Belize, Central Amer- 
ica (16°04'N, 88°50’W). Sample numbers are 
composed, respectively, of month, day, year 
and station number, followed by the num- 
ber of male-female-ovigerous-juvenile 
specimens examined: 1211588M31, 0-27- 
1-0; 121588M34, 2-70-0-8; 121788M30, 
0-3-0-0; 121788M31, 0-5-1-0; 121788M34, 
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11-126-9-78; 070689M31, 12-109-6-57; 
070689M34, 6-59-0-28; 071489M31, 15- 
76-3-11; 071489M35, 7-60-2-57. 

Female. —Body robust, transparent, col- 
ored beige in living or preserved specimens, 
but eggs and ripe gonadal tissue color gravid 
females red. Carapace antero- (Fig. 1A) and 
posterolateral margins rounded without 
specialized spines, surface without any tex- 
ture, posterodorsal cleft deep exposing all 
abdominal segments, anterodorsal margin 
articulating with rostrum, mean carapace 
length/total length ratio = 0.488 (standard 
error of mean = SE = 0.013, sample size = 
n= 52, range of carapace lengths (mm) mea- 
sured = R = 0.6-1.75). 

Rostrum (Fig. 1B) ovoid, broadly round- 
ed in cross-section, apex with 1—2 subter- 
minal spines, 2 obvious muscle scars near 
posterior margin, without sculpturing on 
dorsal or ventral surfaces, mean width/ 
length ratio = 0.516 (SE = 0.013, n = 22). 

Dentation of posterodorsal margin of 
pleonites 6 and 7 composed of triangular, 
sharply pointed denticles of equal length, 
denticle length = ca. 20 um (Fig. 2). 

Eyestalk (Fig. 1C) cylindrical, elongate, 
distal corneal region heavily armed with 
many robust spines, outer margin of prox- 
imal half with 5—7 small sharp spines; cor- 
nea oval, averages 49% of eyestalk length 
(SE = 3.0, n = 17). 

Antennule peduncle (Fig. 1D) of 4 arti- 
cles. Article 1 (not illustrated) small and in- 
conspicuous; article 2 length/width ratio 
about 3.0, average length = 0.33 mm (SE 
= 0.03, m = 15), with distal clump of setae 
composed of about 12 short fine and 2 long 
thick setae; article 3 slightly shorter than 
article 2, average length 0.29 mm (SE = 
0.03, m = 15), with 2 clumps of fine setae 
on distal half of lateral margin, 3 small setae 
on medial margin distally; article 4 short, 
average length 0.11 mm (SE = 0.02, n = 
15), with lateral flange containing 7—10 ro- 
bust denticles, inner edge of denticles with 
minute serrations. Antennule flagellum 
composed of 6 articles, proximal article 


about 6.7 times longer than others, 4 fili- 
form esthetascs, 2 sets of paired pectinate 
setae and simple seta distolaterally, 3 simple 
setae dorsally; article 2 with filiform esthe- 
tasc, distolateral set of paired pectinate setae 
and simple seta, single simple seta dorsally; 
articles 3 to 6 each with set of paired pec- 
tinate setae and simple seta in distal lateral 
corner, and single simple seta dorsally; ar- 
ticle 6 with 3 additional long naked terminal 
setae. Antennule scale blade-like, length/ 
width ratio about 2.3, setose only on lateral 
and distal margins. 

Antenna peduncle (Fig. 1E) composed of 
3 articles, average length = 0.88 mm (SE = 
0.07, n = 13). Article 1 short, inconspicu- 
ous; article 2 rectangular, length/width ratio 
about 2.4, average length = 0.31 mm (SE 
= 0.03, n = 13); article 3 longest, average 
length = 0.45 mm (SE = 0.03, n = 15), with 
3 clumps of fine setae and 2 short robust 
spines on lateral margin, one long plumose 
seta at midlength of medial margin, and 4 
plumose setae and minute spine on disto- 
medial corner. Antennal flagellum of 5 ar- 
ticles, 0.65 times as long as peduncle, av- 
erage length 0.58 mm (SE = 0.05, n = 15); 
proximal article average length = 0.23 mm 
(SE = 0.03, n = 15), 0.66 times longer than 
combined length of articles 2—5, fine setae 
arising from each articulation. 

Mandibular palp (Fig. 3A) composed of 
3 articles. Article 1 small, inconspicuous; 
article 2 curved, 1.1 times as long as article 
3, with single long subterminal seta; article 
3 margins nearly parallel tapering termi- 
nally, single terminal seta sharply curved 
medially, 2 rows of uniformly arranged ro- 
bust setae along medial margin setae of both 
rows increasing in length distally, long pin- 
nate inner row of setae originates in prox- 
imal 3, short naked outer row of setae orig- 
inates in distal 14, 1 long straight terminally 
directed submarginal seta originates at mid- 
length on each side of marginal rows of se- 
tae. 

Maxillule (Fig. 3B) sympod with 2 en- 
dites; endite 1 flat, expanded, margin curved 
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Fig. 1. 


Paranebalia belizensis, new species: A, Anterior profile; B, Rostrum; C, Eye stalk; D, Antennule, a. 


serration on denticles of flange, b. setation on proximal 3 articles of flagellum; E, Antennal peduncle. Female, 


3.3 mm. 


with 10 long plumose setae and many mi- 
nute hair-like setae; endite 2, pedestal-like 
with single subterminal plumose seta, artic- 
ulates with short terminal segment with 
truncated distal margin containing row of 
robust spines. Palp composed of 3 articles; 


articles 1 and 2 short; article 3 very long, 
sharply flexed in proximal %, inner margin 
with 13-14 long naked setae. 

Maxilla (Fig. 3C) with 4 endites; endite 
1, expanded, distal margin curved with long 
thin plumose setae; endites 2 and 3, rect- 
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Fig. 2. Paranebalia belizensis, new species. Scanning electron micrograpy of dentition on the posterodistal 
margin of pleonites 6 and 7, and posterodistal margin of the telson. Female, 3.5 mm. 


angular, distal margin truncate with long 
thin plumose setae; endite 4, short, round- 
ed, distal margin with 2 long thick plumose 
setae and | long subterminal naked seta; 
endopod blade-like, composed of 2 articles, 
proximal about 0.5 times as long as distal, 
distal article with 3 long thick terminal plu- 
mose setae; exopod blade-like, outer and 
distal margins with 10 long, stout plumose 
setae. 

Shape and size of thoracopods vary with 
life stage, but shape is characteristic of the 
genus. Figures 3D to F outline thoracopods 
1, 4and 8 from a mature non-gravid female. 
Sympods phyllopodous, medial margin se- 
tose with paired thin pinnate setae; epipods 
small, narrow, setose with many short na- 
ked setae along lateral margin; exopod of 
thoracopods 1 and 8 about '2 as long as 
endopod, exopod of thoracopods 2 to 7 
about 0.8 times as long as endopods, all 


narrow, tapering distally, lateral margin se- 
tose with stiff pennate setae; endopods nar- 
row, tapering distally, medial margin and 
distal half of lateral margin heavily setose 
with paired thin pinnate setae. Marginal se- 
tation is the same on all thoracopods. How- 
ever, it is of little taxonomic value, since 
these setae exhibit drastic transformations 
during the female sexual cycle (Dahl 1985). 

Pleopod 1 (Fig. 4A) peduncle dorsal sur- 
face with submarginal serration composed 
of 7-8 denticles laterally; exopod 0.68 times 
as long as endopod (SE = 0.02, n = 15), 
lateral margin with compact row of spines 
increasing in length distally terminating with 
single robust spine with minute subterminal 
flagellum, distal margin with 1 long flexed 
and 2 shorter subequal spines each with 
minute subterminal flagellum, 3 subterm1- 
nal setae distally; endopod 0.94 times as 
long as peduncle (SE = 0.3, n = 15), with 
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Fig. 3. Paranebalia belizensis, new species: A, Distal 2 articles of mandibular palp; B, Maxillule; C, Maxilla; 


D, Thoracopod 1 (marginal setation omitted); E, Thoracopod (marginal setation omitted) 4; F, Thoracopod 8. 
Female, 3.3 mm. 
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proximomedial retinaculum, lateral margin 
setose, distal margin with 2 short spines each 
with minute subterminal flagellum. 

Pleopods 2, 3 and 4 similar, peduncle of 
each similar to pleopod 1. Pleopod 2, exo- 
pod 0.84 times as long as endopod (SE = 
0.01, m = 12); endopod 0.93 times as long 
as peduncle (SE = 0.02, n = 12). Pleopod 
3, exopod 0.94 times as long as endopod 
(SE = 0.04, n = 14); endopod 0.91 times 
as long as peduncle (SE = 0.05, n = 14). 
Pleopod 4 (Fig. 4B), exopod 0.99 times as 
long as endopod (SE = 0.05, n = 14), lateral 
margin with 6 pair of robust flagellated 
spines, distal 5 pair with adjacent single pin- 
nate seta, robust terminal flagellated spine 
about twice as long as adjacent marginal 
spine; endopod 0.92 times as long as pe- 
duncle (SE = 0.04, n = 14), lateral margin 
setose, 2 terminal flagellated spines. 

Pleopods 5 and 6 uniramous. Pleopod 5 
(Fig. 4C), lateral margin with about 8 short 
flexed setae, distal margin with 3 robust 
flagellated spines and 6 short flexed setae, 
3 short pinnate submarginal setae. Pleopod 
6 (Fig. 4D), lateral margin distal half with 
1 flexed seta, 3 pinnate setae and | thin 
spine with long subterminal flagellum, me- 
dial margin distal half with short robust 
spine and 2 flexed setae, distal margin with 
2 robust spines each with minute subter- 
minal flagellum, | thin spine with long sub- 
terminal flagellum, 1 thin spine with bul- 
bous tip, and 2 flexed setae. 

Pleonite 8 (Fig. 2) posterodorsal margin 
with medial symmetrical bulge. 

Caudal ramus (Fig. 4E) 0.52 times as long 
as carapace (SE = 0.02, n = 12), lateral and 
medial margins setose with short flexed se- 
tae, distal end of medial margin serrated 
with small clump of minute setae at origin 
of serration, terminally 1 long flexed seta 
and 1 long thin naked seta submarginally. 

Description male.—Smaller than female 
(mean total length = 1.96 mm, SE = 0.04, 
range = 1.5-2.4, n = 50), but structurally 
similar to female except for flagellum of an- 
tennule (Fig. 5A, B). Antennule flagellum 


greatly inflated, articulations between in- 
dividual segments visible only near termi- 
nal nipple-like tip, distal half of ventral sur- 
face with row of 5 long filiform esthetascs 
and 4 subterminal pinnate setae, dorsal sur- 
face with subterminal clump of thin naked 
setae; flange on distal article of peduncle 
with fewer teeth. 

Remarks. — Differences between P. beli- 
zensis and P. longipes are very subtle. Since 
previous systematic descriptions of P. lon- 
gipes are very generalized and the charac- 
teristics defining individual species of Para- 
nebalia have not been as well established as 
they have for Nebalia (Dahl 1985), I have 
noted only the most obvious differences be- 
tween these two western Atlantic species. 
Some of the characteristics mentioned may 
not be of taxonomic value. However, they 
do differ consistantly from previous de- 
scriptions (Willemoes-Suhm 1875, Thiele 
1904, Brattegard 1970, Wakabara 1976) and 
from Paranebalia (cf.) longipes specimens 
collected in the Florida Keys (Modlin, per- 
sonal collection). 

Six distinct differences in character struc- 
ture of P. belizensis and P. longipes are shown 
in Table 1. In addition to these there is a 
consistent difference in total length between 
P. belizensis and P. longipes; P. longipes is 
about 60% larger than P. belizensis. How- 
ever, the use of total length as a defining 
characteristic is questionable because nei- 
ther Willemoes-Suhm (1875) nor Bratte- 
gard (1970) defined their total length mea- 
surements. Additionally, total length 
measurements tend to vary due to the ex- 
pansion or contraction of the body during 
fixation and preservation. A more reliable 
measure might be the carapace length (C.L.). 
A highly significant (P < 0.001) relation- 
ship exists between the carapace length of 
P. belizensis and its total length (T.L.). The 
least squares linear regression, T.L. = 
2.04(C.L.) + 0.03, defines this relationship 
(correlation coefficient = r? = 0.97, n = 102). 

Figure 1B depicts two subterminal spines 
projecting from the rostrum. Two spines do 
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Fig. 4. Paranebalia belizensis, new species: A, Pleopod 1; B, Exopod and endopod of pleopod 4; C, Pleopod 


5; D, Pleopod 6; E, Furca. Female, 3.3 mm. 


exist on the drawn specimen and on others 
observed, but these spines are so closely su- 
perimposed upon each other that on most 
specimens they are difficult to distinguish 
separately without high-power phase con- 


trast microscopy. Consequently, all descrip- 
tions to date indicate only a single spine. 
The presence of the second spine may in- 
dicate a premolt condition. However, a 
prominent ventral subterminal keel is pres- 
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Fig. 5. 
2.1 mm. 


Table 1.—Characters distinguishing P. belizensis from 
P. longipes. 


P. P. 
Character belizensis longipes 

Antennule, 4th article, teeth 

in flange 7-10 10-12 
Antennule flagellum, articles 6 7 
Antennal flagellum, articles 5 9 
Maxilla, endopod, proximal/ 

distal lengths of articles 0.5 0.8 
Length of teeth on posterior 

margins of pleonites 

6 and 7 20 um 33 wm 
Setation on margins of furca sparse dense 


K—_ —} 
0.1/O0mm 


Paranebalia belizensis, new species: A, Antennule, lateral view; B, Antennule, medial view. Male, 


ent on the rostrum of P. /ongipes but not on 
P. belizensis. Two prominant lateral spines 
consistantly occur on the 3rd article of the 
antennae of all size of P. belizensis. Plate 
IV, figure 7 published by Willemoes-Suhm 
(1875) depicts only one spine on this article, 
but figure 1C of Brattegard (1970) shows 
two. Specimens from the Florida Keys (R. 
Modlin, personal collection) are variable, 
some have one and others two. This differ- 
ence does not seem to be size dependent. 
The habitat of the two species differ. Al- 
though both appear to prefer the quiet wa- 
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ters of isolated or enclosed bays, P. belizen- 
sis was almost exclusively collected with the 
algae Halimeda growing on proproots of the 
red mangrove tree. Bottom sediments in the 
bay inhabited by P. belizensis are composed 
of soft, flocculant organic silt. The habitat 
of P. longipes ranged from a shell-coral rub- 
ble substrate in Harrington Sound, Ber- 
muda (Willemoes-Suhm 1875) to calcare- 
ous muds, sand and Thalassia in the Bahama 
Islands and Florida Keys (Brattegard 1970, 
Modlin, personal observation). Although a 
variety of Halimeda spp. do occur in the 
communities sampled by other authors, the 
exact micro-habitat P. /ongipes prefers is 
unknown. Collections of Willemoes-Suhm 
(1875), Brattegard (1970) and others were 
made with epibenthic sledges or dredges, 
while all my observations and collections 
were made in situ snorkeling gear or SCU- 
BA. 

Ecological notes. —Specimens of P. beli- 
zensis were collected from different loca- 
tions in the Twin Cays archipelago, but the 
species was almost exclusively associated 
with beds and suspended clumps of the al- 
gae Halimeda. Few specimens were col- 
lected from clumps of Caulerpa racmosa. 
Based on abundance, the type habitat is an 
isolated bay identified as the Lair. This is a 
small (surface area about 0.3 ha), shallow 
(average depth about 1.0 m) bay completely 
surrounded by red mangrove trees, Rhi- 
zophora mangle. Paranebalia belizensis is 
more abundant in the lush clumps of Hal- 
imeda suspended from the proproots at the 
origin of the single narrow channel (width 
about 12 m) that allows the exchange of Lair 
water with open water. Lair water is highly 
eutrophic and contains much suspended 
particulate material flushed from the sur- 
rounding mangrove swamp during ebb tide. 
Wave actions are limited to ripples and 
moderate currents are tidally generated. 
Surface salinity ranges from 20% after rain 
to 40%; temperature ranges from 24°C in 
December to 38°C in July. A complete de- 
scription of the Twin Cays habitats can be 
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found in Rutzler and Feller (1987/88) and 
Modlin (1990). 

Etymology. —Named for Belize, the 
country in which P. belizensis was first col- 
lected. 


Acknowledgments 


I would like to extend my appreciation to 
the following scientists: Patricia A. Harris 
for her assistance in collecting, sorting and 
measuring specimens, Frank Ferrari for his 
encouragement and many useful comments 
during the project, Professor Erik Dahl for 
his discussions and help on the taxonomy 
of Leptostraca, and Dr. Eric Hallberg for 
producing the SEM photograph. I would also 
like to thank Dr. Tom Bowman and other 
reviewers for providing comments that 
greatly improved this manuscript. Funding 
for this project was obtained through a Mini- 
Grant from the Research Center of the Uni- 
versity of Alabama in Huntsville, and from 
a short-term fellowship awarded by the 
Smithsonian Institution’s Caribbean Coral 
Reef Ecosystem Program (CCRE), which is 
partly supported by the Exxon Corporation. 
This is contribution number 304 from the 
CCRE, Smithsonian Institution. 


Literature Cited 


Brattegard, T. 1970. Marine biological investigations 
in the Bahamas 13. Leptostraca from shallow 
water in the Bahamas and southern Florida. — 
Sarsia 44:1-7. 

Clark, A. E. 1932. Nebaliella Caboti n. sp., with ob- 
servations on other Nebaliacea.— Transactions 
of the Royal Society of Canada, Series 3, 26: 
217-235. 

Dahl, E. 1985. Crustacea Leptostraca, principles of 
taxononmy and a revision of European shelf 
species. —Sarsia 70:135-165. 

Modlin, R. F. 1990. Observations on the aggregative 
behavior of Mysidium columbiae, the mangrove 
mysid.— Marine Ecology 11:263-275. 

Rutzler, K., & C. Feller. 1987/88. Mangrove swamp 
communities.— Oceanus 30(4):16-24. 

Sars, G. O. 1887. Report on the Phyllocarida col- 
lected by H.M.S. Challenger during the years 
1873-76.—Challenger Scientific Reports—Zool- 
ogy 14:1-38. 


612 PROCEEDINGS OF THE BIOLOGICAL SOCIETY OF WASHINGTON 


Thiele, J. 1904. Die Leptostraken.— Wissenschaftli- acea).—Journal of the Royal Society of New Zea- 
che Ergebnisse der deutschen Tiefsee-Expedi- land 6(3):297—300. 
tion auf dem Dampfer “‘Valdivia” 1898-1899, Willemoes-Suhm, R. v. 1875. On some Atlantic 
8:1-26, pl. I-IV. Crustacea from the “Challenger” Expedition.— 
Verrill, A. E. 1923. Crustacea of Bermuda; Schizopo- Transactions of the Linnean Society of London, 
da, Cumacea, Stomatopoda, and Phyllocari- Series 2, Zoology 1:23-59, pl. 6-13. 


da.— Transactions of the Connecticut Academy é ; F 
of Arts and Sciences 26:181-211, pl. 49-56. Department of Biological Sciences, The 


Wakabara, Y. 1976. Paranebalia fortunata n. sp. from University of Alabama in Huntsville, 
New Zealand (Crustacea, Leptostraca, Nebali- Huntsville, Alabama 35899. 


PROC. BIOL. SOC. WASH. 
104(3), 1991, pp. 613-619 


A SCANNING ELECTRON MICROSCOPE STUDY OF 
THE BUCCAL COMPLEX OF METAPENICULUS 
ANTOFAGASTENSIS (COPEPODA: PENNELLIDAE) 


Raul Castro Romero and Hernan Baeza Kuroki 


Abstract. — The buccal complex for the copepodite, chalimus and adult stages 
of Metapeniculus antofagastensis Castro & Baeza, 1985 is examined and de- 
scribed with the aid of the scanning electron microscope (SEM). The junction 
between the labium and labrum of the buccal cone at the copepodite stage is 
shown to be affected by the insertion of the edges of the former between the 
dorsal and the ventral plates derived from the latter and linked together by a 
vertical bridge. The formation of the proboscis, following the process of meta- 
morphosis, results in the displacement of the buccal area from the ventral 
surface of the cephalothorax and from the second maxillae, which remain in 
their original position on that surface. The intrabuccal armature is described, 
as is the mandible at different developmental stages. Differences in the mor- 
phology of the buccal region of Peniculus and Metapeniculus are described. 
Reference is made also to the genus Ophiolernaea. 


The buccal area of the copepods parasitic 
on fishes is still inadequately known. Ka- 
bata (1974) described the structure of the 
buccal tube with its associated musculature, 
as well as the oral appendages and the mode 
of feeding of Caligus (Caligidae), an ecto- 
parasite genus. A similar description was 
published for the genus Lepeophtheirus by 
Boxshall (1984). Several authors studied the 
oral region of mesoparasitic (Kabata 1979) 
copepods belonging to the family Pennel- 
lidae. Gooding & Humes (1963) described 
the buccal area of Haemobaphes cyclopteri- 
na and John & Nair (1973) that of Ler- 
naeenicus hemirhamphi and discussed their 
functional morphology. Kabata (1979) gave 
a general account of this area in Poecilo- 
stomatoida and commented also on the 
structure of the buccal tube of Pennellidae. 
Recently, Chandran & Nair (1988) gave an 
account of the functional morphology of this 
area in Pseudocharopinus narcinae. 

In spite of these publications, the buccal 
tube and the intrabuccal armature is still 
inadequately known, because this structure 


is very small and difficult to study in detail, 
specially in the pennellid copepods. 

In their search for some structural details 
that could throw new light on the taxonomy 
of the Pennellidae, the authors studied the 
buccal complex of Metapeniculus Castro & 
Baeza, 1985 and compared it with that of 
Peniculus von Nordmann, 1832. This paper 
illustrates and discusses the results of this 
study. 

Methods.—Specimens of M. antofagas- 
tensis, copepodites, chalimus and adult, were 
collected from their host fish (Anisotremus 
scapularis), both juvenile and adult. Some 
fish were taken from their natural environ- 
ment, while others were reared in a labo- 
ratory. The copepods were washed in sea 
water that was filtered through a millipore 
filter. They were rinsed in 1M urea to re- 
move fish mucus from the attached speci- 
mens, fixed in gluteraldehyde (4%). They 
were dehydrated in ethanol, critical point 
dried and then coated with gold or silver, 
observed and photographed under an Au- 
toscan or Jeol Scanning Electron Micro- 
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scope at 20 Kv. Light microscopy drawings 
were made with the aid of a camera lucida. 


Results 


Copepodite (Figs. 1, 2).—The buccal tube 
(Fig. 1) is formed by both the labium and 
labrum. The former forms most of the cir- 
cumference of the tube and bears a fringe 
of setules at its distal end. The latter is a 
subtriangular plate, connecting with sub- 
cylindrical plate by means of a vertical 
bridge. Two intrabuccal stylets are present 
on the inner surface of the labrum near its 
distal end. The stylets are short, robust and 
surmounted by a single setiform process. 
The first maxilla (Fig. 2) is located at the 
base of the labium. It has the usual pennellid 
structure. Its exopod is a single seta with a 
robust base, whereas its endopod carries two 
long setae. Posteromedial and close to the 
first maxilla is the mandible, which is an 
unsegmented stylet with a bifid apex (Fig. 
2). The second maxilla is bi-segmented, and 
is situated posterior to the labrum. Its first 
segment (=lacertus) and second segment 
(=brachium) are unarmed. The distal claw 
carries several spines apically. 

Chalimus I and III (Figs. 3—7).—At the 
first chalimus stages (Fig. 3) the anterior in- 
ner surface of the labium is produced into 
two prominent plate-like swellings (Fig. 3). 
At the third chalimus stage (Figs. 4, 5) the 
structure of the buccal cone and tube ap- 
proaches its definitive condition; the la- 
brum and labium are linked at their distal 
ends. The upper margin of the labium are 
inserted between the subtriangular dorsal 
plate (dp) and subcircular ventral plate (vp) 
(Fig. 6). At this stage the projections of the 
inner surface of the labium and the intra- 
buccal armature of the tube reach their de- 
finitive shape (Fig. 7) (Chalimus III is the 
juvenile stage for this genus). The mandible 
enters the buccal tube through an opening 
at the junction of the labium and labrum. 
Other appendages retain their original po- 
sition. 
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Adult (Figs. 8-11).—The peribuccal area 
is changed due to the development of a pro- 
boscis that pushes the small buccal cone and 
tube away from the surface of the cepha- 
lothorax (Fig. 8). The labrum is now greatly 
reduced and simple, whereas the labium, 
which forms most of the buccal tube, consist 
of three heavily sclerotized rings and is 
armed with a distal ring of setules. The dis- 
tolateral surface of the buccal cone bears 
several microvellosities (Fig. 9, mi). The 
mandible is difficult to study due to its small 
size. As far as can be seen, in the adult co- 
pepod it is a simple stylet, devoid of den- 
tition. The second maxilla remains at its 
Original position close to the base of the 
proboscis. The intrabuccal structure has the 
appearance of two long, wide laminae (Figs. 
3, 10, 11) arising from the base of the labium 
(that is starting from the buccal cone area) 
with some folding near their tips (Fig. 10, 
ia), and reaching the buccal opening when 
the buccal tube is contracted. 


Discussion 


The buccal apparatus of Pennellidae con- 
sists of the cone and tube, the former formed 
by the fusion of the labrum and labium (Ka- 
bata 1979). It has now been recognized that 
the labrum produces a ventral plate (cutic- 
ular process of Gooding & Humes 1963; 
dorsal plaque of Kabata 1979). Gooding & 
Humes (1963), suggested that the plaque 
fused with the labium. This would prevent 
the tube from telescoping to any appreciable 
extent, although Kabata postulated that the 
pennellid tube can telescope. The structure 
of the buccal tube of Metapeniculus sup- 
ports Kabata’s assertion. The telescoping (of 
the buccal tube) is made possible due to the 
lose insertion of the distal upper margin of 
the labium, between the dorsal and ventral 
plates derived from the labrum, allowing 
free movement of the labium. The buccal 
tube, supported by three incomplete scler- 
otized rings, is common for all genera of 
Pennellidae. While in the majority of these 
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Figs. 1-3. Copepodite and chalimus I of Metapeniculus antofagastensis. 1. Copepodite, frontal view of the 
buccal area, showing the labium, and the dorsal and ventral plates. 720 x (LA = labium, DP = dorsal plate, IS 
= intrabuccal stylet, SA = second antenna, VP = ventral plate, RI = rim). 

2. Copepodite, detail of the first maxilla and mandible. 1730 (fm = first maxilla, M = mandible). 3. Chalimus 
I, detail of the labium, showing the plate-like swellings. 600 x (A = plate-like swellings, LA = labium). 
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Figs. 4-7. Chalimus III and premetamorphosis female of Metapeniculus antofagastensis. 4. Chalimus III, 
buccal area, lateral view. 400 x (BT = buccal tube, BC = buccal cone, FA = first antenna, FM = first maxilla, 
SA = second antenna). 5. Chalimus III, buccal tube, dorsal view, showing the dorsal plate position. 800 (RI 
= rim, DP = dorsal plate), 6. Chalimus III, detail upper margin of the rim showing the insertion of the labium 
between the dorsal and ventral plates. 400 x (ri = margin, vp = ventral plate, dp = dorsal plate, p = bridge). 7. 


Premetamorphosing female, showing the intrabuccal armature. 400 x (ibs = intrabuccal stylet, IA = intrabuccal 
armature, LM = lamina, RI = rim). 
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Figs. 8-11. Adult female of Metapeniculus antofagastensis. 8. Adult female, cephalic area, showing the proboscis 
and buccal area. 52x (PR = proboscis, L = labrum, Sm = second maxilla, N = neck, R = fin ray fragment of 
host fish). 9. Buccal tube detail showing the microvellosities (MI = microvellosities, dp = dorsal plate, lm = 
lamina). 10. Detail of plate-like swelling (= intrabuccal armature) in a buccal tube longitudinal section. 800 x 
(IA = intrabuccal armature, ibs = intrabuccal stylet). 11. Detail of the buccal area, showing the intrabuccal 
armature as seen by transparence (ia = intrabuccal armature, bt = buccal tube, bc = buccal cone, pr = proboscis,ri 
= rings of the buccal tube). 


genera the buccal area is situated close to velopment of a prominent proboscis, re- 
the ventral surface of the cephalothorax (i.e., sulting from the activity of the oral devel- 
a short buccal area in Peniculus and Ler- opment centre (Kabata 1979). The length 
naeenicus) in Metapeniculus it is displaced of the proboscis is exceeded only by that of 
away from it as the consequence of the de- Ophiolernaea Shiino, 1958. Boxshall (1986) 
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pointed out that Peniculus elongatus shows 
an incipient proboscis, indicative of a ten- 
dency towards the elongation of a proboscis 
in this family. 

The existence of a prominent proboscis 
in Metapeniculus supports Boxshall’s view. 
Although the genera Peniculus and Meta- 
peniculus share similar attachment sites on 
their respective hosts the relative lengths of 
their proboscis differ considerably. The po- 
sition of the second maxilla also varies be- 
tween pennellid genera. In Metapeniculus it 
remains at its original position at the base 
of proboscis, but in Ophiolernaea it mi- 
grates with the buccal area to the tip of its 
extraordinarily long proboscis close to the 
first maxilla (cf. Ho 1966: figs. 25-27). 

The buccal apparatus was hitherto be- 
lieved to consist of the mandible, first and 
second maxillae and intrabuccal stylets. This 
study disclosed the presence of another 
component of this apparatus, the two long 
plate-like swellings derived from the prox- 
imal part of the inner surface of the labium. 
They are very difficult to observe with the 
aid of a low magnification and can only be 
detected in specimens made translucent by 
treatment with lactic acid and observed un- 
der higher magnification. The laminae are 
already present in the copepodite stage and 
complete their development at the final 
chalimus stage. By eroding the host tissue 
the laminae are probably able to supple- 
ment the function of the mandible, es- 
pecially when the latter is short and weak 
as in Metapeniculus. The shape of the ar- 
mature appears to be different in Metapen- 
iculus and Peniculus. (Their shape for the 
latter of these genera is now being examined 
by the authors.) 

The pennellid mandible is usually bipar- 
tite and armed with teeth, e.g., in Lernae- 
ocera (see Kabata 1962) and in Haemo- 
baphes (see Gooding & Humes 1963). The 
mandible of Metapeniculus, in contrast, is 
unsegmented, bifid at the copepodite stage 
and apparently undivided at the apex and 
devoid of teeth in the adult. 
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The structure of the adult mandible, how- 
ever, requires further study. In this respect 
also, there exist clear differences between 
Peniculus and Metapeniculus in these mor- 
phological details. Further study of the buc- 
cal region might disclose differences of a 
similar kind in different genera of the fam- 
ily. The knowledge of these differences might 
lead to a better understanding of the func- 
tional morphology of this area and of the 
evolutionary trends exhibited by the pen- 
nellid copepods. 
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CALANUS EUXINUS, NEW NAME, A REPLACEMENT 
NAME FOR CALANUS PONTICUS KARAVAEV, 1894 
(COPEPODA: CALANOIDA) 


Kuni Hulsemann 


Abstract. —The history of Calanus ponticus Karavaev, 1894 is presented and 
the new replacement name, Calanus euxinus, proposed. 


The first author to distinguish the mem- 
bers of the genus Calanus Leach, 1819 liv- 
ing in the Black Sea from those found else- 
where was Karavaev (1894:37, p1.3, figs. 1- 
18) (also transliterated Karawaiew). He 
named this population Calanus finmarchi- 
cus Gunner var. pontica. Thereafter, he be- 
came aware of Giesbrecht’s (1892) descrip- 
tion of C. finmarchicus Gunnerus (p. 89) 
from the Mediterranean Sea which led Ka- 
ravaev to re-examine his specimens and to 
compare these and additional specimens 
from the Black Sea to this description. The 
supposed differences upon which Karavaev 
had based the distinctiveness of the Black 
Sea population did not hold up; consequent- 
ly, Karavaev (1895:121) withdrew his var. 
pontica. 

Claus (1863:171) described a close rela- 
tive of Calanus finmarchicus from the 
southern North Sea choosing to use for it 
the genus-group name Cetochilus Roussel 
de Vauzéme, 1834 over the earlier Calanus 
Leach, thus disagreeing with Dana (1849: 
11) who had indicated the possible synon- 
ymy of Cetochilus with Calanus. The spe- 
cies to which Claus chose to apply the name 
Calanus are now divided among the genera 
Paracalanus Boeck, 1865, Calocalanus 
Giesbrecht, 1888 and Clausocalanus Gies- 
brecht, 1888. Claus named the new species 
from the southern North Sea Cetochilus hel- 
golandicus. Nevertheless, Boeck (1865:230) 
included Cetochilus in Calanus Leach and 
synonymized the species-group name hel- 
golandicus with finmarchicus. The promi- 
nent authors Brady (1883:30) and Gies- 


brecht (1892:89) agreed with this synonymy. 
It is, therefore, not surprising that Karavaev 
(1894, 1895), too, considered it to be cor- 
rect. However, Sars (1901:10, 12), while 
recognizing the genus-group name Calanus 
as valid, pointed out the separate status of 
C. finmarchicus and C. helgolandicus. 

In various studies on morphology, dis- 
tribution and systematics of Calanus fin- 
marchicus s. |. Jashnov (1955, 1957, 1970) 
discussed differences between C. finmar- 
chicus s.s. and C. helgolandicus. In the latter 
species he distinguished the population in 
the Black Sea as the new var. ponticus (1955: 
1216, 1957:194), later raised to subspecies 
C. h. ponticus (1970:204). Kovalev (1969: 
147) and Kovalev et al. (1975:195) pre- 
sented further supporting evidence for the 
distinctiveness of the Black Sea specimens. 

In their paper on geographical variation 
of Calanus helgolandicus s. |. Fleminger & 
Hulsemann (1987:76) proposed to give the 
Black Sea population the rank of species and 
the name C. ponticus Karavaev. Unknown 
to these authors Krichagin (1873:403) had 
already introduced the name Calanus pon- 
ticus for a species from the Black Sea. Kri- 
chagin used Calanus sensu Claus, 1863; his 
species belongs to the genus Paracalanus 
Boeck. Claus (1863:172) stated that the ge- 
nus to which Leach (1819:539) first applied 
the name Calanus in no way conformed to 
the diagnosis he himself was giving for the 
genus. In spite of this statement his diag- 
nosis and description are here deemed not 
to constitute the establishment of a nominal 
genus, but rather an erroneous assignment 
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of four species to Calanus. Consequently, 
Calanus sensu Leach and Calanus sensu 
Claus are not homonyms. The name pon- 
ticus Jashnov is a junior synonym of pon- 
ticus Karavaev; both names are junior pri- 
mary homonyms of ponticus Krichagin 
(Article 57(b), International Code of Zoo- 
logical Nomenclature) and hence invalid. A 
new name for ponticus Karavaev is re- 
quired. 

I hereby propose Calanus euxinus as a 
new replacement name for C. ponticus Ka- 
ravaev, 1894. The species-group name is 
taken from the Greek euxeinos meaning 
hospitable, a classical epithet of the Black 
Sea. 

In an obituary for A. Fleminger (Ferrari 
1988:492) the authorship of Calanus pon- 
ticus was erroneously ascribed to Fleminger 
& Hulsemann, 1987. 
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RECORDS OF THE MARINE GENUS BATHYDRILUS 
(OLIGOCHAETA: TUBIFICIDAE) FROM 
CALIFORNIA, WITH DESCRIPTIONS OF 

TWO NEW SPECIES 


Christer Erséus 


Abstract. —Bathydrilus litoreus Baker, 1983, B. parkeri, new species, and B. 
rusticus, new species, are described from subtidal habitats in southern Cali- 
fornia. Bathydrilus parkeri appears closely related to B. exilis Erseus & Davis, 
1989, a larger species from Hawaii, but its postclitellar setae are not single- 
pointed as those of the latter taxon. Bathydrilus rusticus resembles B. torosus 
Baker, 1983, an intertidal species from British Columbia, but is discriminated 


by its much different spermathecae. 


Baker (1983) described two intertidal spe- 
cies of Bathydrilus Cook, 1970, B. litoreus 
Baker, 1983 (from British Columbia and 
Washington) and B. torosus Baker, 1983 
(from British Columbia), which are the only 
members of this genus recorded from the 
Pacific coast of North America to date. In 
the present paper, three species of Bathy- 
drilus from offshore localities in southern 
California are treated. One is B. litoreus, the 
other two are new taxa. 

The material originates from (1) the Bu- 
reau of Land Management (BLM) Outer 
Continental Shelf Project in the Southern 
California Bight, placed at the author’s dis- 
posal by the Allan Hancock Foundation, 
University of South California, Los Angeles 
(courtesy, Dr. J. Kudenov; now at Univer- 
sity of Alaska, Anchorage); and (2) the Los 
Angeles County Sanitation Districts benthic 
sampling off Los Angeles (courtesy, Dr. T. 
Parker, Joint Water Pollution Control Plant, 
L.A. County Sanitation Districts). The 
worms were stained in paracarmine and 
mounted whole in Canada balsam prior to 
examination. Types and other material are 
deposited at the National Museum of Nat- 
ural History (USNM), Washington, D.C., 
and the Los Angeles County Museum of 


Natural History (LACM), Los Angeles, Cal- 
ifornia. 


Bathydrilus litoreus Baker, 1983 


Bathydrilus litoreus Baker, 1983:2162—2164, 
figs. 1, 2A.—Erséus 1990:68-69, fig. 13. 


New material. —USNM 136578-136580, 
3 specimens from Southern California Bight: 
1 from Santa Cruz Island (slope of Santa 
Crus Basin), 260 m, medium to coarse sand 
(BLM project Sta. no. 80907); 1 from same 
area and sediment, but 271 m (BLM project 
Sta. no. 80908); 1 from same area, but 257 
m, medium sand with small pebbles (BLM 
project Sta. no. 80929). LACM, 3 speci- 
mens from Southern California Bight: 1 from 
Tanner Bank, 96 m, fine sand (BLM project 
Sta. no. 81505); 1 from same area, but 203 
m, coarse sand with shell (BLM project Sta. 
no. 81827); and 1 from San Nicholas Island, 
279 m, coarse sand with small rocks (BLM 
project Sta. no. 84103). 

Remarks. —Originally described from in- 
tertidal localities in British Columbia and 
Washington (Baker 1983), this species was 
recently reported also from subtidal depths 
(15 m) in Southwestern Australia (Erséus 
1990). The new specimens from Southern 
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California are from deeper sites, at 96-279 
m depth. A brief description of the new ma- 
terial follows: 

Length of only complete individual 14.0 
mm, about 77 segments; other, incomplete, 
worms longer, but much stretched. Somatic 
setae 3 per bundle anteriorly, 2 per bundle 
in postclitellar segments. Penial setae sin- 
gle-pointed, straight and closely parallel 
within bundle, 100-140 um long, 3 per bun- 
dle, and enclosed in large, glandular, bi- 
lobed sac (see Erséus 1990: fig. 13C). Atria 
115-150 um long, 45-50 um wide. 

With regard to body size, the new worms 
thus resemble the original B.C./Washington 
material more than they do the Australian 
specimens; the latter were 16.5—22.1 mm 
long with 90-115 segments. The Califor- 
nian individuals, however, have somewhat 
smaller penial setae and atria than the pre- 
viously studied material; in the latter, penial 
setae were 140-160 um, atria 170-230 wm 
long. 

In the more northern populations of B. 
litoreus, the penial setae are mostly 2 (oc- 
casionally 3-5) per bundle (Baker 1983). In 
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Bathydrilus parkeri. A, Anterior somatic seta; B, Postclitellar somatic seta; C, Penial setae; D, Lateral 
view of genitalia in segments X—XI. Abbreviations: a, atrium; pp, pseudopenis; prl, anterior prostate gland; 
pr2, posterior prostate gland; ps, penial seta; s, spermatheca. 


the Australian material there is also some 
variation in this character, the penial setae 
mostly 3 (occasionally 2 or 4) per bundle 
(Erséus 1990). The penial setae of the new 
material are invariably 3 per bundle. 

Distribution and habitat. —California (new 
record), Washington, British Columbia; also 
southwestern Australia. Intertidal and sub- 
tidal sands, to at least 279 m depth. 


Bathydrilus parkeri, new species 
Fig. 1 


Holotype. -USNM 
mounted specimen. 

Type locality. —Off Kou radio towers, Pa- 
los Verdes Peninsula, Los Angeles, Califor- 
nia, 30 m, silty sand (July 1980; Los Angeles 
County Sanitation Districts benthic sam- 
pling station no. 6D). 

Paratypes.—USNM 136574, 1 specimen 
from type locality. LACM AHF 1533, 1 
specimen from type locality. 

Etymology. —Named for Dr. Thomas 
Parker (Joint Water Pollution Control Plant, 
Carson, California), who kindly provided 
the material. 


136573, whole- 
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Description. —Length 10.1-10.9 mm, 
from about 70 to 78 segments. Width at XI 
0.27-0.35 mm. Prostomium elongate. Epi- 
dermal glands as large dorsal patches in 
many segments, well visible in at least one 
specimen. Clitellum extending over '2X—- 
XII. Somatic setae 40-50 um long, 2-3 um 
thick, 3 per bundle anteriorly, 2 per bundle 
in postclitellar segments. These setae bifid, 
with upper tooth shorter and thinner than 
lower, more pronouncedly so in postclitellar 
(Fig. 1B) than in anterior segments (Fig. 1A). 
Penial setae (Figs. 1C; D, ps) 2 per bundle, 
75-90 um long, 5-7 um thick, single-point- 
ed with somewhat curved tips; within bun- 
dle, inner ends of setae wider apart than tips. 
Male pores paired, in line with ventral setae, 
posteriorly in XI. Spermathecal pores paired 
in lateral lines, in most anterior part of X. 

Pharyngeal glands in IV-VIII(IX), well 
developed. Some anterior septa, in partic- 
ular 6/7 and 7/8, thickened, conspicuously 
muscular. Male genitalia (Fig. 1D) paired. 
Vas deferens not seen in available material, 
but appears to enter ectal end of atrium near 
attachment of anterior prostate gland. Atri- 
um slender and spindle-shaped; erect or 
somewhat tilted over to posterior, 150—220 
um long, 40-47 um wide, with 2-3.5 um 
thick outer lining of muscles, and ciliated, 
granulated inner epithelium. Anterior pros- 
tate gland attached to ectal end of anterior 
face of atrium, posterior prostate gland to 
apex of atrium. Atrium terminating in bul- 
bous, simple, pseudopenis, but details not 
clear in available material. Spermathecae 
(Fig. 1D, s) with very short ducts, and oval 
ampullae, 70-125 um long, 45-106 wm wide. 
Lumen of spermathecae with some globules 
of secretion and an amorphous substance, 
but no sperm observed (specimens precopu- 
latory?). 

Remarks. —Bathydrilus parkeri appears 
closely related to B. exilis Erséus & Davis, 
1989. The latter, which is known only from 
Hawaii, also has somewhat curved penial 
setae with inner ends wider apart than outer 
tips, heavily muscular anterior septa, and 
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slender, more or less erect atria and some- 
what curved penial setae (Erséus & Davis 
1989). The posterior setae of Bathydrilus 
exilis, however, are not bifid as those of B. 
parkeri but sharply single-pointed. More- 
over, the Hawaiian species is about twice 
as large (up to at least 26.5 mm, with 149 
segments) as the new taxon. 

Distribution and habitat.—Known only 
from type locality near Los Angeles, south- 
ern California. Subtidal silty sand, 30 m 
depth. 


Bathydrilus rusticus, new species 
Fig. 2 

Holotype.—LACM AHF 1527, whole- 
mounted specimen from type locality. 

Type locality.—Tanner Bank, Southern 
California Bight, 113 m, coarse sand and 
shells (BLM project Sta. no. 81810). 

Paratype.—USNM 136575, specimen 
from type locality. 

Etymology. —Named rusticus (Latin for 
‘simple, plain’), alluding to this species’ lack 
of penial setae. 

Description.—Holotype 11.8 mm long, 
with 67 segments; paratype 9.9 mm, 44 seg- 
ments. Width at XI 0.23-0.25 mm. Prosto- 
mium large, somewhat elongate with 
rounded tip. Epidermal glands not ob- 
served. Clitellum extending over 2X—XII 
in holotype, poorly developed in paratype. 
Somatic setae 55—75 um long, 2.5-3.5 wm 
thick, 2-3 per bundle anteriorly, 2(3) per 
bundle in postclitellar segments. Anterior 
setae (Fig. 2A) bifid, with upper tooth much 
shorter and thinner than lower. Postclitellar 
setae with rudimentary upper tooth, or 
(more commonly?) single-pointed with 
curved tip (Fig. 2B). Ventral setae of XI 
(penial setae) absent. Male pores paired, in 
line with ventral setae, posteriorly in XI. 
Spermathecal pores paired, immediately 
ventral to lateral lines, in most anterior part 
of X. 

Pharyngeal glands extending in VIII, but 
poorly developed. Some anterior septa 
somewhat thickened, but not conspicuously 


VOLUME 104, NUMBER 3 


625 


Fig. 2. Bathydrilus rusticus. A, Anterior seta; B, Postclitellar seta; C, Lateral view of spermatheca and male 
genitalia in segments X—XI (one side of holotype); D, Outer end of male duct (other side of holotype). Abbre- 
viations: vd, vas deferens; other abbreviations as in Fig. 1. 


muscular. Male genitalia (Fig. 2C, D) paired, 
partly extending into XII in paratype. Vas 
deferens inconspicuous, 3-8 wm wide, 
somewhat coiled, and appars to enter ectal 
end of atrium near attachment of anterior 
prostate gland. Atrium slender, tilted over 
to posterior, 150-230 wm long, 47-50 um 
wide, with 2.5—5 um thick outer lining of 
muscles, and ciliated, histologically bipar- 
tite inner epithelium; ental (longer) part of 
atrium evenly granulated; granules of ectal 
(shorter) part aggregated in discrete “‘pack- 
ages’. Anterior prostate gland attached to 
ectal end of anterior face of atrium, poste- 
rior prostate gland to apex of atrium. Atri- 
um terminating into hollow pseudopenial 
sac (best observed at one side of holotype; 
Fig. 2D), but details not clear in available 
material. Spermathecae (Fig. 2C, s) with 
distinct ducts, 30-45 um long, about 20 um 
wide, and elongate ampullae, 200-260 um 
long, 40-75 um wide. Walls (and parts of 
lumina?) of spermathecal ampullae with 
large globules of secretion; each ampulla 
containing an amorphous substance in 
which bundled sperm appear to be ce- 
mented. 

Remarks.—Bathydrilus rusticus appears 
closely related to B. torosus Baker, 1983, an 
intertidal species from British Columbia. 
Both taxa have setae with much reduced 


upper teeth, muscular, posteriorly directed 
atria, and elongate (although morphologi- 
cally different) spermathecae, but they lack 
penial setae. According to Baker (1983), the 
atria of B. torosus open to the exterior on 
the ventral aspect of large papillae; it is pos- 
sible that these papillae are everted pseu- 
dopenes of a kind similar to those present 
in B. rusticus (see Fig. 2D). 

It is not clear from Baker’s (1983) de- 
scription whether the thick-walled ectal part 
of the spermathecae of B. torosus is an un- 
usually long spermathecal duct, or whether 
it is merely a part of the ampulla, but his 
fig. 3C seems to suggest the former alter- 
native. Be it any way, in B. rusticus, the 
spermathecal ducts are very short and nar- 
row, and clearly set off from the elongate 
ampullae, and the sperm are arranged in 
slender bundles inside an amorphous mass 
in the spermathecae, not in roundish sper- 
matozeugmata (termed “spermatophores” 
by Baker) as in B. torosus. 

Distribution and habitat.—Known only 
from type locality in the Southern Califor- 
nia Bight (NE Pacific). Subtidal coarse sand, 
113 m depth. 
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TWO NEW DEEP-WATER SPECIES OF THE GUTLESS 
GENUS OLAVIUS (OLIGOCHAETA: TUBIFICIDAE) 
FROM BOTH SIDES OF NORTH AMERICA 


Christer Erséus 


Abstract. —Olavius tannerensis, new species, from the continental shelf off 
California, and O. rallus, new species, from off North Carolina, are described. 
The former is the first member of the genus known from the Pacific coast of 
North America, the latter the first gutless oligochaete collected at bathyal depths 
(583 m). Both species have small atria and complex copulatory sacs, but they 
lack penial setae. They are distinguished from each other by the location of 


their spermathecal pores. 


The gutless oligochaetes, over 50 de- 
scribed species within J/nanidrilus Erséus, 
1979a and Olavius Erséus, 1984, are com- 
mon in shallow marine waters of tropical 
and subtropical areas. They are particularly 
well represented in the poorly oxygenated 
carbonate sands of coral reefs (Giere et al. 
1984; Erséus 1984, 1990). Only three spe- 
cies (of Olavius) have been found in deeper 
(>100 m), colder waters. Olavius tenuissi- 
mus (Erséus, 1979b) and O. cornuatus Da- 
vis, 1984 occur to at least about 140 m depth 
on Georges Bank, off Massachusetts in the 
Northwest Atlantic (Davis 1984, 1985), and 
O. macer Erséus, 1984 was described from 
a single station at 170 m in the eastern part 
of the Gulf of Mexico (Erséus 1984). 

In the present paper, two additional deep- 
water species of Olavius are described. Ola- 
vius tannerensis, new species, is the first gut- 
less oligochaete recorded from the Pacific 
coast of North America, O. rallus, new spe- 
cies, the first one from bathyal depths; the 
latter was found at 583 m off North Carolina 
(Northwest Atlantic). 


Material and Methods 


The material of O. tannerensis was found 
in a collection of oligochaetes from the Bu- 
reau of Land Management (BLM) Outer 


Continental Shelf Project in the Southern 
California Bight, placed at the author’s dis- 
posal by the Allan Hancock Foundation, 
University of South California, Los Angeles 
(courtesy, Dr. J. Kudenov; now at Univer- 
sity of Alaska, Anchorage). The specimen 
of O. rallus originates from the Study of 
Biological Resources on the U.S. South At- 
lantic Continental Slope and Rise (Blake et 
al. 1987), supported by contract number 14- 
12-0001-30064 from the U.S. Department 
of Interior, Minerals Management Service, 
to Battelle New England Marine Research 
Laboratory, Woods Hole Oceanographic 
Institution, and Lamont-Doherty Geologi- 
cal Observatory (courtesy, Dr. Nancy Ma- 
ciolek-Blake). 

The worms were stained in paracarmine 
and mounted whole in Canada balsam prior 
to examination. Types are deposited at the 
Los Angeles County Museum of Natural 
History (LACM), Los Angeles, California, 
and at the National Museum of Natural 
History (USNM), Washington, D.C. 


Olavius tannerensis, new species 
Fig. 1A, B 


Holotype. —LACM AHF 1528, whole- 
mounted specimen from Tanner Bank, 
Southern California Bight, 173 m, coarse 
sand with shell (BLM project Sta. no. 81828). 
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Fig. 1. 


A, B. Olavius tannerensis. A, Free-hand drawing of setae; B, Lateral view of spermatheca and male 


genitalia in segments X—XI; C, D, Olavius rallus. C, Free-hand drawing of seta; D, Lateral view of spermatheca 
and male genitalia in segments X—XI. Abbreviations. —a, atrium; cs, copulatory sac; pr1, anterior prostate gland; 
pr2, posterior prostate gland; s, spermatheca; se, setae; vd, vas deferens. 


Paratype. —USNM 136576, specimen 
from type locality. 

Etymology.—Named tannerensis for the 
type locality, Tanner Bank. 

Description. —Holotype not complete; 
paratype 5.3 mm long, 46 segments. Width 
at XI 0.15 mm. Prostomium and pygidium 
small, elongate with rounded tips. Body 
round in cross-section. Clitellum extending 
over 2X—XII. Secondary annulation con- 
spicuous, annuli 5—7 per (postclitellar) seg- 
ment. Setae (Fig. 1A) bifid, wide subdental 
ligaments, and with upper teeth variably long 
but always thinner than lower teeth. Setae 
26-37 um long, 1—2, wm thick, (2)3 per bun- 
dle anteriorly, 2 per bundle in postclitellar 


segments. Penial setae absent. Male pores 
paired in line with ventral setae, posteriorly 
in XI. Spermathecal pores paired, imme- 
diately antero-ventral to dorsal setae in X 
(see Fib. 1B). 

Alimentary canal absent. Male genitalia 
(Fig. 1B) paired. Vas deferens 5—7 um wide, 
longer than atrium; junction with latter not 
observed. Atrium somewhat curved, pear- 
shaped, about 30-40 um long, 21-25 um 
wide, with very thin outer lining and thick, 
granulated inner epithelium, opening into 
inner part of large, folded copulatory sac. 
Two prostate glands present, but attach- 
ments with atrium not observed. Sperma- 
thecae (Fig. 1B, s) with very short ducts, 
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and elongate, very thin-walled ampullae; 
latter 70-100 um long, 20—27 um wide, con- 
taining large random masses of sperm. 

Remarks.—As indicated by the small 
atria, the well developed copulatory sacs, 
and, in particular, the unusual location of 
the spermathecal pores near the dorsal setae 
in segment X, Olavius tannerensis is closely 
related to the northwest Atlantic O. tenuis- 
simus (redescribed by Erséus 1990) and O. 
finitimus Erséus, 1990. However, the new 
species is readily distinguished from these 
taxa by its lack of penial setae. 

See also Remarks for O. rallus below. 

Distribution and habitat.—Known only 
from the type locality off southern Califor- 
nia, NE Pacific. Subtidal coarse sand, 173 
m depth. 


Olavius rallus, new species 
Fig. 1C, D 


Holotype. —USNM_ 136577, whole- 
mounted specimen from the continental 
slope off Cape Lookout, North Carolina, 
U.S.A., 34°16.2'N, 75°45.8'W, 583 m (No- 
vember 1983; courtesy N. Maciolek-Blake). 

Etymology. —Named rallus (Latin for 
‘thin’) for its slenderness. 

Description.—Length 7.4 mm, 39 seg- 
ments. Width at XI 0.13 mm. Prostomium 
and pygidium small, somewhat triangular. 
Body round in cross-section. Clitellum ex- 
tending over '2X—X11. Secondary annula- 
tion indistinct. Setae (Fig. 1C) bifid, with 
subdental ligaments, and with upper teeth 
thinner and slightly shorter than lower teeth. 
Setae about 30 um long, 1—1.5 um thick, 3 
per bundle anteriorly, 2 per bundle in post- 
clitellar segments. Penial setae absent. Male 
pores paired in line with ventral setae, pos- 
teriorly in XI. Spermathecal pores paired in 
line with dorsal setae, in anterior part of X, 
about mid-way between septum 9/10 and 
dorsal setae of X (See Fig. 1D). 

Alimentary canal absent. Male genitalia 
(Fig. 1D) paired. Vas deferens 7—9 um wide, 
longer than atrium; but junction with latter 
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not observed. Atrium small, somewhat pear- 
shaped, about 25 um long, about 20 um 
wide, with very thin outer lining and thick, 
granulated inner epithelium, opening into 
inner part of small, folded copulatory sac. 
Two prostate glands present, posterior one 
attached to atrium by long stalk. Sperma- 
thecae (Fig. 1D, s) with very short ducts, 
and elongate, very thin-walled ampullae; 
latter about 55 um long, about 20 um wide, 
but devoid of sperm (specimen precopula- 
tory). 

Remarks. The male genitalia of O. rallus 
are virtually indistinguishable from those of 
O. tannerensis described above, but the 
spermathecal pores of the former are dis- 
tinctly more anterior than those of the latter. 

Olavius rallus is also very similar (e.g., 
with regard to the more anterior position of 
the spermathecal pores) to O. vacuus Erséus, 
1990, a largely Caribbean species that has 
been found as far north as in Chesapeake 
Bay, Virginia (Erséus 1990). Olavius vacuus, 
however, always bears a filiform process on 
its pygidium and generally has a large pa- 
pilla inside the wall of each copulatory sac. 

Distribution and habitat.—Known only 
from the type locality off North Carolina, 
NW Atlantic. Bathyal sediments, 583 m 
depth. 
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LYCASTILLA CAVERNICOLA, A NEW FRESHWATER 
NEREIDID FROM AN INLAND MEXICAN CAVE 
(POLYCHAETA: NEREIDIDAE: NAMANEREIDINAE) 


Vivianne Solis-Weiss and Luis Espinasa P. 


Abstract.—A new genus and species of nereidid (Lycastilla cavernicola) is 
described from a freshwater pond within a cave found in Mexico. Its affinities 
with the other five genera of the subfamily are discussed with comments on 
the genus Namanereis. The new genus has more affinities with Lycastoides 
Johnson than with other genera in the subfamily despite the difference in the 
structure and number of tentacular cirri, and is presumably a relict species. 
The habitat is described and some remarks on the biology of the species are 


given. 


In the course of a survey of a Mexican 
cave, a freshwater pool was found to contain 
2 population of a previously undescribed 
species of Nereididae. The available mate- 
rial is of particular interest, not only on ac- 
count of its extraordinary freshwater habi- 
tat, an elevated cave 1650 m above sea 
level and 176 km from the Pacific ocean, 
but also because it belongs to a new genus 
more related to Lycastoides than to the oth- 
er genera of the subfamily that occur in 
freshwater and euryhaline habitats. 


Study Area 


The material was collected by one of us 
(L.E.) in the ““Polychaete Pond”’ (after Es- 
pinasa 1989) of Isote cave (Guerrero State, 
Taxce de Alarcon Municipality, Mexico, 
18°36'40"N, 99°33'25”W) at a distance of 
176 km from the Pacific Ocean and at an 
altitude of 1650 m. The cave is 1567 m long 
and 197 m deep below ground level. The 
pool where the nereidids were found is 500 
m from the cave entrance, at a depth of 70 
m below ground level in a completely dark 
section of the cave. The pool is maintained 
by water falling from a second, smaller, more 
elevated pool devoid of organisms, which 
in turn receives its waters through perco- 


lation from the surface soil. The overflow 
goes to the main river at a lower level from 
which the pool is permanently disconnected 
(for a detailed description of the cave to- 
pography, see Espinasa 1989). 

The pool, 80 m in length and 1-2 m in 
width, has a mean depth of 1-1.5 m. The 
cave is accessible only during the dry season 
(November through April). The nereidids 
were concentrated at a section where there 
was little flow (approximately 1 1/sec). The 
sediment was mud on the surface (about '2 
cm) and sandy below. 

Cave formation. — The limestone rock was 
formed during the lower Cretaceous period 
(Albian, Cenomanian and Turonian). Ele- 
vation occurred at the end of the Cretaceous 
(Maastrichtian) when erosion began. The 
presence of an igneous rock (Riolite tilza- 
potla) overlaying the limestone from which 
the water that formed the cave comes, seems 
to indicate that the cave was not formed 
until the late Oligocene (LOpez-Ramos 
1974). It is also known that the cave was 
already formed in the Quaternary because 
there is evidence (in the cave sediments) of 
climatic changes related to this period (Es- 
pinasa R., pers. comm.). 

Thus, if the cave was formed at some point 
between the Oligocene and the Quaternary, 
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there is reason to suppose that the worms 
were separated from the outside commu- 
nities more or less at the same period. 


Materials and Methods 


Sampling was done in November, during 
the dry season, the only period of the year 
when access to the cave is possible. The 
organisms that were seen crawling on the 
bottom of the pond were placed directly into 
a vial and fixed with 6% formalin, except 
for 6 of them which were placed alive into 
a vial with some water and sediment. After 
a few days in the fixative, the polychaetes 
were transferred to 70% alcohol. The live 
specimens were kept in an aquarium in the 
dark, occasionally adding tap water to com- 
pensate for evaporation. 

Granulometric characterization of the 
sediment was done by sorting analysis by 
mesh. Organic matter content in the sedi- 
ment was calculated as percent of carbon 
following the method of Gaudette et al. 
(1974). 

All illustrations were made with the aid 
of a camera lucida attached to a stereo or a 
compound microscope. 

The morphological terminology is de- 
rived from Hartman (1959) and Pettibone 
(1963). 

The types are deposited in the following 
collections: ICML-MEX (Instituto de Cien- 
cias del Mar y Limnologia, Universidad Na- 
cional Autonoma de México, Mexico); 
USNM (Smithsonian Institution, Washing- 
ton, D.C., U.S.A.); BMNH (British Muse- 
um of Natural History, London, England); 
AM (Australian Museum, Sydney, Austra- 
lia); and HZM (Zoologisches Museum, 
Hamburg, Germany). 


Lycastilla, new genus 


Diagnosis. —Antennae, tentacular cirri 
and anal cirri articulate, well developed. 
Prostomium cleft anteriorly; with paired 
antennae, biarticulate palps. Tentacular 
segment with 3 pairs of tentacular cirri. 
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Eversible pharynx without chitinous par- 
agnaths or soft papillae; jaws with few teeth. 

Parapodia uniramous, with neuropodial 
ligule only, dorsal and ventral cirri; noto- 
aciculum and neuroaciculum present. No- 
toaciculum distally recurved. Setae include 
heterogomph spinigers and falcigers. Two 
anal cirri. 

Etymology. —The name is a free deriva- 
tion of Lycastopsis and Lycastoides, close 
genera, Gender: feminine. 

Type species. —Lycastilla cavernicola, new 
species. 


Lycastilla cavernicola, new species 
Figs. 1A-E, 2A—F 


Material examined. —Mexico, Guerrero 
State, Taxco de Alarcon municipality, Isote 
cavern, 18°36'40’N, 99°33'25”’W.; altitude 
1650 m; collected by L. Espinasa, 20 Nov 
1988. (CML POH-39001), complete with 
78 setigers, 32 mm length, 1 mm width, 
without parapodia. 7 Paratypes (ICML POP- 
39001, 2; USNM 136559, 2; BMNH 
ZB1991.7, 1; AM W20588, 1; HZM 
P-20658, 1), 50-70 setigers, 24-34 mm 
length, 0.7—-1.3 mm width. 

The description is based on the holotype 
unless specified otherwise. Measurements 
were done to the closest millimeter. None 
were gravid. 

Description. —Color in life: off-white. 
Dorsal blood vessel conspicuous. Color in 
alcohol: off-white. Prostomium quadran- 
gular, cleft anteriorly, short, approximately 
¥; of width; deep medial groove extending 
from anterior margin of prostomium to 
middle part (Fig. 1A); without eyes; biar- 
ticulate palps shorter than frontal antennae. 
Antennae articulated with 5 joints (Fig. 1A). 
Tentacular segment shorter than following, 
with three pairs of tentacular cirri, articu- 
lated; posterior-medial cirri longest (Fig. 1B), 
extending to setiger 5, with 12 joints; jaws 
amber (yellow brown), each with 2 teeth 
(Fig. 1C). 

Parapodia all uniramous, with neuropo- 
dial ligule only, similar in shape throughout 
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1 0.1 mm. 


0.5mm. 


Fig. 1. Lycastilla cavernicola: A, Anterior end, dorsal view, dorsal longitudinal blood vessel and jaws dotted; 
B, Anterior end, %4 ventral view; C, Jaw; D, Setiger 5, anterior view; E, Setiger 34, anterior view; A, C-E: 
holotype (ICML-POH-39-001), B: paratype (ICML-POP-39-001). 
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0.2mm. 


Fig. 2. Lycastilla cavernicola; holotype (ICML-POH-39-001) : A, Setiger 63, anterior view; B, Heterogomph 
falciger; C, Long bladed heterogomph pseudospiniger; D, Heterogomph spiniger; E, Posterior end, dorsal view; 


F, Same, ventral view. 


body; first parapodium slightly smaller than 
following. Notopodium reduced to dorsal 
cirrus and notoaciculum. Dorsal cirrus dig- 
itiform, subequal in length to neuropodial 
ligule in anterior setigers (Fig. 1D); length- 


ening and surpassing neuropodial ligule 
slightly at midbody (Fig. 1E); decreasing in 
length but extending beyond neuropodial 
ligule posteriorly (Fig. 2A, E, F). 
Pygidium terminal, with papillae. Anal 
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cirri ventrally produced, articulated, with 
ca. 5 joints, short, length equal to 2-3 pos- 
terior setigers (Fig. 2E, F). 

Acicula dark brown; notoaciclulum with 
recurved tip, shorter than neuroaciculum. 

Setae. — Dorsal neuropodium with slight- 
ly heterogomph spinigers (appear homo- 
gomph when viewed frontally) with long 
blades (2-3) (Fig. 2D) and with a hetero- 
gomph falciger with short rather straight 
blade with tapered tip (Fig. 2B, also, Fig. 
1D, E). 

Superior ventral neuropodium having an 
heterogomph falciger with long blade, the 
blade elongating from anterior to posterior 
setigers (Fig. 2C, also Fig. 1D, E; Fig. 2A), 
becoming spinigerous towards midbody (ca. 
40th setiger). Inferior neuropodium with 
heterogomph falcigers showing moderate 
dorso ventral gradation of blade length (2- 
5). 

Etymology. —cavernicola is the Latin term 
for cave dweller. 


Discussion 


Discussion of the genera and species in 
this subfamily is difficult because, as point- 
ed out by Hutchings & Glasby (1985), the 
characters usually used to separate the nere- 
idids at the specific level are lacking. These 
pertain mainly to the pharyngeal structures, 
complex parapodial lobes and types of no- 
tosetae present (Day 1967). 

Hartman (1959), indicating that such parts 
are much reduced or altogether lacking in 
these genera, separated them as a new sub- 
family, the Namanereinae (sic) and used the 
following as generic characters: the number 
of pairs of tentacular cirri (three or four); 
the degree of middorsal cleavage of the pro- 
stomium; overall size; the number of teeth 
on the jaws; the relative length of the cirri; 
and the distribution of setae. The presence 
or absence of eyes was controversial. 

Fitzhugh (1987), in his revision of the 
phylogenetic relationships within the Nere- 
ididae, recognized five genera in the sub- 
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family Namanereidinae: Namanereis 
Chamberlin, 1919; Cryptonereis Gibbs, 
1971; and Lycastopsis Augener, 1922 in one 
clade with Lycastoides Johnson, 1903 and 
Namalycastis Hartman, 1959 as a sister 
group. The two groups are separated by hav- 
ing three and four pairs of tentacular cirri 
respectively. 

Lycastilla belongs to the first group, be- 
cause of its three pairs of tentacular cirri, 
but has more affinities with Lycastoides than 
with the other genera as shown below in the 
analysis of its affinities with the other five 
genera. 

Lycastilla is easily separated from Cryp- 
tonereis Gibbs, which lacks antennae, and 
has at maturity biramous parapodia with 
capillary setae (Gibbs 1971). 

The main differences with Namanereis 
Chamberlin are that in Namanereis anten- 
nae and cirri are smooth, there is no cleft 
prostomium, the teeth on the jaws number 
from 4 to 20 (Johnson 1903), and, except 
in N. kartaboensis Treadwell, there are one 
to a few setae in the reduced notopodium. 
There are three recognized species of Na- 
manereis: N. quadraticeps (Gay 1849), N. 
kartaboensis Treadwell, 1926 and N. litto- 
ralis Hutchings & Turvey, 1982. No type 
material appears to have been deposited for 
N. quadraticeps (Hutchings & Glasby, 1985) 
and the type of N. kartaboensis has dried 
(Hartman 1956). The fundamental question 
of the number of tentacular cirri present 
seems here to be controversial. When they 
designated the neotype of N. quadraticeps, 
Hutchings & Glasby (1985) clearly indicat- 
ed in their redescription of that species, four 
pairs of tentacular cirri, whereas Hartman’s 
(1959) synonymy of five species of Lycas- 
topsis (L. beumeri Augener, 1922, L. catar- 
ractarum Feuerborn, 1932, L. amboinensis 
Pflugfelder, 1933, L. hummelincki Augener, 
1933, L. augeneri Okuda, 1937 and L. te- 
colutlensis Rioja, 1946) with N. quadrati- 
ceps, as well as Fitzhugh’s (1987) clado- 
grams, indicate equally clearly three pairs. 
Day (1967) also remarks on the discrepancy 
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between Chamberlin’s (1919) definition of 
the genus inferring 4 pairs and Hartman’s 
definition of 3 pairs. 

Hutchings & Glasby (1985) noted this dif- 
ference, and, based on Fauchald’s (1977) 
definition of the genus as having 3 or 4 pairs 
of tentacular cirri and on the fact that the 
notopodium is poorly developed, presume 
that material from southern California ex- 
amined by them and identified as N. quad- 
raticeps by Hartman (1968) is another spe- 
cies of the same genus. This is supported by 
the fact that there is a notoseta present in 
the neotype of N. quadraticeps. We con- 
sider, however, that the number of tentac- 
ular cirri is a character important enough 
to consider separating groups of genera, as 
did Fitzhugh (1987). In that case, if N. quad- 
raticeps, as redescribed by Hutchings & 
Glasby, prevails, Namanereis should be 
moved to the sister group with Lycastoides 
and Namalycastis. N. littoralis will remain 
in the same genus, and N. kartaboensis re- 
mains problematic because the type has 
dried (Hartman 1956). Moreover, the ma- 
terial referred to N. quadraticeps by Hart- 
man (1968) from California, and the ma- 
terial examined by Hutchings & Glasby in 
1985 (from the same area, from Chile (col- 
lected by Straughan) and Ehler’s material) 
should be moved to another genus consid- 
ering they have four pairs of tentacular cirri 
and lack notosetae. 

Lycastopsis and Lycastilla, on the other 
hand, share the following characters: three 
pairs of tentacular cirri, uniramous para- 
podia, similar small size. Lycastopsis differs 
from the new genus in having an entire 
(rather than a cleft) prostomium, reduced 
and unarticulate antennae, tentacular and 
anal cirri, and a straight notoaciculum. The 
presence of eyes is controversial: Wesen- 
berg-Lund (1958) and Marcus (1960) con- 
sidered Lycastopsis hummelincki Augener, 
1933 as the only species of the genus lacking 
eyes; not recognizing that Hartman (1959) 
had transferred the species to the genus Na- 
manereis Chamberlin, based on the pres- 
ence of eyes and the jaw structure. 


PROCEEDINGS OF THE BIOLOGICAL SOCIETY OF WASHINGTON 


Its affinities with Namalycastis are few 
because besides the number of tentacular 
cirri (four in the latter) there are differences 
in the shape of the parapodial lobes (sig- 
nificantly enlarged at the posterior end in 
Namalycastis); the presence of eyes; no ar- 
ticulations in antennae and cirri (peristo- 
mial and anal); a straight notoaciculum; and 
the occasional presence of notosetae. Fauvel 
(1923) indicated that Lycastis (now Na- 
malycastis) brevicornis has homogomph 
spinigers which would be an important dif- 
ference, but it is the only species of the six 
genera that would have those setae reported. 
Rioja (1946) indicates that for Lycastoides 
tecolutlensis some superior neurosetae can 
easily be confused for homogomph spini- 
gers especially if viewed frontally. This is 
certainly the case in Lycastilla, so that Fau- 
vel’s observation of this character should be 
taken with caution. Fitzhugh (1987), follow- 
ing Hartman (1959) and Gibbs (1971), in- 
dicates only heterogomph spinigers in the 
whole subfamily. 

Lycastoides and Lycastilla share several 
characters: a cleft prostomium; articulated 
and well-developed antennae; tentacular and 
anal cirri; uniramous parapodia; distally re- 
curved notoaciculum; eyes lacking; jaws with 
few teeth; and small size. Lycastoides differs 
from the new genus in having four pairs of 
tentacular cirri and having a greatly en- 
larged first basal joint of the posterior peri- 
stomial cirri (Johnson 1903). Both were col- 
lected in freshwater and elevated habitats 
far from the sea. 

Attempts were made to collect material 
of Lycastoides alticola in the type area as 
indicted by Johnson (1903). A thorough ex- 
ploration of the area at the altitude indi- 
cated in the literature was undertaken by 
one of us (L.E.) recently (Nov 1990) and no 
polychaetes could be found. Because the area 
has undergone considerable man-made 
changes since the first collection was done, 
before 1903, we conclude that it is most 
unlikely that this species will be found again, 
at least in the type area. 

If we follow Hartman (1959) and Fitz- 


VOLUME 104, NUMBER 3 


hugh (1987), the new genus would be placed 
in a cladogram in the same sister group with 
Cryptonereis, Lycastopsis and the species 
currently assigned to Namanereis which 
have three pairs of tentacular cirri as dis- 
cussed above. 

Nevertheless, this genus appears to be 
much closer to Lycastoides than to the other 
four previously described genera, its main 
differences with that genus being the num- 
ber of tentacular cirri and the remarkable 
elongation of the first joint in the peristo- 
mial cirri noted by Johnson (1903). The an- 
nulation of the antennae and cirri in only 
found in Lycastilla and Lycastoides. 

Both Lycastilla and Lycastoides were 
found in strictly freshwater, rather high al- 
titude habitats in Mexico. Lycastoides comes 
from an elevated stream (ca. 2300 m above 
sea level) in Sierra Laguna at the southern 
end of the Baja California peninsula. The 
state of Guerrero, where Lycastilla is found, 
borders on the Pacific ocean. 

During the Cretaceous, this region was 
below sea level (Santiago et al. 1984). More- 
over, the separation of the Gulf of Califor- 
nia occurred about 4 million years ago 
(Moran Zenteno 1984). That makes it pos- 
sible, considering the probable age of the 
cave, to have had connections between both 
ancestral populations. If this is the case, we 
can consider them as a relict, primitive fau- 
na. Corréa (1948) and Banse (1977) con- 
sider the Namanereidinae as more evolved 
than the Gymnonereidinae for example, 
based on the parapodial structure and con- 
sidering the unirramous parapodia as an 
evolutionary loss. We believe that the pres- 
ence of these two genera in their secluded 
habitats indicate that they are more prim- 
itive. Thus, as we also agree with Petti- 
bone’s (1963) comment on Lycastopsis as a 
probably relict and primitive genus, we con- 
sider the whole subfamily as the more prim- 
itive in the Nereididae. 

Environmental remarks.—The mainte- 
nance of this fauna within this pool can be 
explained by the physical characteristics of 
the river. The pond is an affluent perma- 
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nently disconnected from the main river that 
crosses the cave. The main river has a fast 
current that makes it impossible for silt to 
be deposited. The only area in the cave where 
there are calm waters and silt deposition is 
the pool containing the polychaetes. Access 
to the cave is impossible at other seasons 
of the year because of the increased river 
current, but the pool should not change since 
the river flow lies some two meters below 
it in the dry season. 

Water temperature was 17°C measured in 
November 1988. The granulometric com- 
position of the sediment was: mud (28.71%), 
sand (68.93%) and gravel (2.34%). The 
amount of organic matter present in the sed- 
iment was 1.22% of carbon (November 
1988), not a very high value for marine sed- 
iments but probably high for caverns. 

Biological data.—The total number of 
polychaetes in the pool was estimated as 
2300 to 2400 organisms. Polychaetes were 
the largest organisms in the pool. Other or- 
ganisms included copepods, trochophore 
larvae (about 200/ml), protozoa of at least 
five different species (about 10,000/ml), and 
bacteria (about 5 <x 10°/ml). 

It was observed that polychaetes from the 
pool could be maintained in the laboratory 
by adding only water, thus, presumably they 
feed on the microfauna. The proposed food 
web is as follows: L. cavernicola feeds on 
bacteria, protozoa and probably their own 
larvae and those of copepods. Their fecal 
pellets in turn make up the energy source 
for the development of the bacteria. The 
presumable small amount of energy not re- 
cycled in situ comes from the dripping wa- 
terfall mentioned above, mainly during the 
rainy season. In the laboratory, we suppose 
that this is replaced by the small amount of 
light that penetrates the shaded aquarium. 
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TRIPLIGNATHIA ADRIATICA, NEW GENUS AND 
SPECIES, AND A TYPOLOGY OF MOUTH PARTS IN 
AUSTROGNATHIIDAE (GNATHOSTOMULIDA) 


Wolfgang Sterrer 


Abstract.-Triplignathia adriatica, a new genus and species of Gnathosto- 
mulida in the family Austrognathiidae, is described from two localities in the 
Adriatic (Mediterranean). Owing to the possession of three rows of jaw teeth 
the new genus occupies one end of a morphological cline along which the species 
of Austrognathiidae can be arranged; the other end is occupied by species of 
Austrognatharia with two rows of teeth one of which has only one tooth. Species 
of the third genus in the family, Austrognathia, with two full rows of teeth, lie 


between these extremes. 


Shortly after my first encounters with the 
phylum Gnathostomulida (Sterrer 1965, 
1966), now considered one of the most 
primitive living Bilateria (Ax 1986, Sterrer 
et al. 1986), I kept finding isolated speci- 
mens in the Adriatic of what appeared to 
be a species representing a new genus. I de- 
ferred describing it in the hope of collecting 
additional specimens or even species at oth- 
er localities. Now, some 25 years later, while 
the number of described species of Gna- 
thostomulida has grown to 77 in 19 genera, 
including 23 new species collected recently 
in the Pacific Ocean (Sterrer 1991a, 1991b, 
199 1c), no additional material pertaining to 
these original finds has appeared. Since the 
genus was mentioned in earlier systematic 
considerations (Sterrer 1972; ““Genus XVI’) 
it seems appropriate to name and discuss it 
in the context of the family. 

Sediment samples were collected by div- 
ing, with a hand net or a bucket, and treated 
as described in detail (Sterrer 1971). A cam- 
era lucida was not used, hence specimens 
were not documented in as much detail as 
would be desirable. Furthermore, at a time 
when finding a single gnathostomulid spec- 
imen was considered a lucky break, I did 
not expect to collect several species per sam- 
ple. This led me to conflate data pertaining 


to three species (including the one described 
here) into the description of the first rep- 
resentative of the suborder Conophoralia, 
Austrognathia riedli Sterrer, 1965. In all 
other respects the methods of analyzing and 
describing specimens and species, including 
measurements and indices used, are as de- 
tailed in Sterrer 199 1a. 


Order Bursovaginoidea Sterrer, 1972 


Composition.—Two suborders, Sclero- 
peralia Sterrer, 1972, and Conophoralia 
Sterrer, 1972. 


Suborder Conophoralia Sterrer, 1972 


Composition.—Only one family, Aus- 
trognathiidae Sterrer, 1971. 


Austrognathiidae Sterrer, 1971 


Composition.—Two genera, Austrogna- 
thia Sterrer, 1965 emend. Sterrer, 1991a; 
and Austrognatharia Sterrer, 1971 emend. 
Sterrer, 199 1a. 


Triplignathia, new genus 


Diagnosis. — Austrognathiidae with three 
rows of jaw teeth. Basal plate with three 
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Triplignathia adriatica. a, Adult specimen, free swimming, dorsal view; b, Juvenile specimen, slightly 


contracted; c and d, Rostra of two specimens; e, Basal plate and jaws, strongly squeezed; f, Basal plate of holotype; 
g, Basal plate and jaws, somewhat reconstructed; h, Testis; i, Bursa conulus (?); j, Conulus. Scales apply to a— 


b, c—-d, e-g and 1-j, respectively. 


rostral lobes; teeth entirely contained within 
its outline. 
Type species: T. adriatica, new species. 


Triplignathia adriatica, new species 
Figs. 1-3, Table 1 


Austrognathia riedli. —Sterrer, 1965:786, fig. 
3 only. 


Etymology. —From the Latin triplex 
(threefold) in reference to the three rows of 
jaw teeth, and the type locality. 

Holotype. —USNM 136897, one speci- 
men in squeeze preparation. 

Type locality. — Dubrovnik (Adriatic Sea), 
near Lapad, sand between Zostera at 5 m 
depth, 15 m from the shore; sample col- 
lected 20 Jul 1969. 

Other localities. —Rovinj (Adriatic Sea), 
off the railway station, heterogeneous coarse 


sand with detritus at 3-4 m depth, April 
1965 (cf. Sterrer 1965), 1 specimen; Val di 
Lone, fine sand at 2-3 m depth, 28 Aug 
1967, 3 specimens; Isola Rossa, seaward of 
a shallow Posidonia patch, fine sand with 
detritus, 8-10 m, August 1968, 2 specimens. 
Diagnosis.—Plump Triplignathia (index 
8.13) with broad rostrum (index 0.81). Bas- 
al plate 7.83 wm long, 24.20 wm wide (index 
0.33), with median lobe usually slightly 
smaller than lateral lobes. Jaws 21.50 um 
long; dorsal row with 9.25 teeth, median 
row with 7.67 and ventral row with 13.00 
teeth. Conuli delicate, with rounded hat, to 
14 wm long and 9 um wide (index 2.90). 
Description. —Organization and behav- 
ior: Colorless-opaque. Mature specimens 
(Fig. la, b) ranged from 315 wm to 650 wm 
in length; the larger measured 80 um in width 
at U 69.2 (body index 8.13). Rostrum broad 
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contrast). a, moderately squeezed, with the median row of jaw teeth in focus; b, a more strongly squeezed 
specimen, with the ventral and median rows of jaw teeth in focus; c and d, a third specimen, very strongly 
squeezed; in c the ventral and median rows of jaw teeth are in focus, in d the dorsal row. All to the same scale. 


(Fig. 1c, d), somewhat clover-shaped, 65 um __ pair of ciliary pits; in addition, there are long 
long and 80 um wide at U 6.2 (index 0.81). single cilia in the posterior part of the body. 
Sensorium insufficiently known; consisting The tail region is also beset with rhabdoid 
of at least 3 pairs of compound cilia and a_ bundles that may function as adhesive or- 
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Fig. 3. 


gans. The animal may swim slowly but pre- 
fers to climb sluggishly over detritus par- 
ticles. 

Digestive tract: The oval mouth opening 
(Fig. 1d) leads into a spacious oral cavity 
which is rostrally lined by granular buccal 
glands, and laterally flanked by a pair of 
bulging prepharyngeal glands. The basal 
plate (Figs. le, f, g; 2; 3a) is 7-9 (¥ = 7.83) 
um long and 23-26 (¥ = 24.20) um wide 
(index 0.33). The median portion of its ros- 
tral contour is three-lobed, with the central 
lobe usually lower than the lateral lobes. 
The lateral contours of the lateral lobes form 
dorsally erect ridges. The caudal outline of 
the basal plate, probably depending on the 
degree of squeezing, varies from gently con- 
vex to concave. Dorsocaudally the basal 
plate bears 9-16 (X = 11.50) teeth of which 
the median tooth is longest, the rest being 
more or less equal. No matter how much 
the basal plate is squeezed, these teeth never 
protrude beyond the caudal outline of the 
basal plate. Jaws are 19-24 (X = 21.50) um 


cen a" 


Triplignathia adriatica. Photomicrographs of live specimens (phase contrast). a, Pharynx region of a 
specimen from Dubrovnik (Holotype), strongly squeezed; b, Testis with conuli, and a possible bursa conulus 
(bc), of a specimen from Rovinj. Both to the same scale. 


long to the symphysis, and there is a 7 um 
long cauda. In addition to a strong, curved 
terminal tooth there are 3 rows of teeth. The 
ventral row, 7-8 um long, consists of 10— 
18 (X = 13.00) very fine, long teeth. The 
median row is shorter (3 um), and bears 7— 
9 (X = 7.67) short, somewhat blunter teeth. 
The dorsal row, about 6 um long, bears 7— 
10 (X = 9.25) fairly delicate teeth. 

Male system: One dorso-caudal testis, 
which empties into a delicate, tubular penis 
that lacks a tripartition. The testis contained 
6 conuli in one, and 4 conuli in another 
specimen. Conuli (Figs. 1j; 3b) slender, 9- 
14 (¥ = 11.50) um long and 3-5 (X = 4.00) 
um wide (index 2.90), with a constriction 
at the rim of the hat, and another constric- 
tion further down. A faint cingulum may 
skirt the cone between the two constrictions. 
The hat is rounded but takes up only 20% 
of the length. The blunt end of the conulus, 
under the hat, appears cleft. 

Female system: A mature egg may be 90 
um long. One specimen had what might be 
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Table 1.—Triplignathia adriatica: Measurements and statistics. 


Mean 
Body length of adults 482.50 
Body width of adults 80.00 
Body index of adults 8.13 
Rostrum index of adults 0.81 
Jaw length 21.50 
Basal plate length 7.83 
Basal plate width 24.20 
Basal plate index 0.33 
Sperm length 11.50 
Sperm width 4.00 
Sperm index 2.90 


a bursa conulus (Figs. 11; 3b) wedged be- 
tween mature egg and testis: with a strong 
hat yet a somewhat disintegrated cone. A 
vagina was not observed. 

Discussion. —The possession of conuli and 
the general organization of pharynx parts 
clearly identify the new species as belonging 
to the suborder Conophoralia. However, 
neither of the two existing genera can ac- 
commodate the three rows of jaw teeth, Aus- 
trognathia having two complete rows, and 
Austrognatharia having two rows of which 
the dorsal one contains only one or two teeth. 
In addition, the basal plate in the new spe- 
cies entirely surrounds its teeth, whereas in 
the two known genera the teeth protrude 
caudally beyond its contour. 


a 
U 


Y 


SD Max Min n 
650 315 2 

1 

1 

1 

2.17 24 19 6 
0.75 9 7 6 
1.30 26 23 5 
0.04 0.36 0.27 5 
14 9 2 

5 3 2, 

3.00 2.80 2 


A Typology of the Mouth Parts in 
Austrognathiidae 
(Fig. 4) 


In an earlier paper (Sterrer 1972) I gave 
a preliminary definition of the genera of 
Austrognathiidae on the basis of mouth part 
anatomy. Now that we know of 3 genera 
(Triplignathia, Austrognathia and Austrog- 
natharia), with a total of 17 described spe- 
cies (including 7 new species from the Pa- 
cific; Sterrer 199la, 1991b, 1991c) the 
picture has become somewhat more com- 
plicated, making it necessary to emend 
(Sterrer 1991a) the diagnoses of Austrog- 
nathia and Austrognatharia. Nevertheless, 
the main character associations and their 


Fig. 4. Mouth part types of Austrognathiidae. a, Austrognathia singatokae; b, Austrognathia novaezelandiae; 
c, Austrognatharia mooreensis; d, Austrognatharia pecten. The dorsal jaw tooth row is emphasized for com- 


parison. 
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sequence remain intact and emerge 
strengthened, if anything, by the discovery 
of intermediates. The known species of 
Austrognathiidae can thus be grouped as 
follows: 

1. “Adriatica Group”’ (Fig. 1g) typified by 
Triplignathia adriatica new genus and spe- 
cies: Basal plate with prominent central and 
lateral lobes; basal plate teeth rather uni- 
form in size and arrangement. Jaws with 3 
rows of teeth; the dorsal row with more than 
3 teeth of which none is rooted. 

No other species in this group. 

2. ““Singatokae Group” (Fig. 4a) typified 
by Austrognathia singatokae Sterrer, 199 1a. 
Basal plate with prominent, often square 
central lobe, and fairly prominent lateral 
lobes; basal plate teeth rather uniform in 
size and arrangement. Jaws with 2 rows of 
teeth; the dorsal row with 3 or more teeth 
none of which is rooted. 

Other species in this group: A. riedli Ster- 
rer, 1965; A. hymanae Kirsteuer, 1970; A. 
microconulifera Farris, 1977; A. christianae 
Farris, 1977. 

3. ““Novaezelandiae Group”’ (Fig. 4b) typ- 
ified by Austrognathia novaezelandiae Ster- 
rer, 1991a. Basal plate with flattened or ab- 
sent central lobe, and rounded lateral lobes; 
basal plate teeth not uniform in size, with 
the central and the next-to-lateral-most 
stronger than the rest. Jaws with 2 rows of 
teeth; the dorsal row with 3 or more teeth 
of which the caudal-most tooth is usually 
rooted. 

Other species in this group: A. macroco- 
nifera Sterrer, 1991a; A. nannulifera Sterrer, 
199 1a. 

4. ““Mooreensis Group”’ (Fig. 4c) typified 
by Austrognatharia mooreensis Sterrer, 
199 1a. Basal plate with very flattened or ab- 
sent central lobe, and flattened lateral lobes; 
basal plate teeth regionated, with one cen- 
tral and two lateral groups of 3 strong teeth 
each, separated by 2—3 weak teeth. Jaws with 
2 rows of teeth; the dorsal row with 2 (rarely 
1) teeth of which the caudal-most is rooted. 
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Other species in this group: 4. homun- 
culus Sterrer, 199 1a. 

5. “Pecten Group”’ (Fig. 4d) typified by 
Austrognatharia pecten Sterrer, 199 1a. Basal 
plate without a central lobe; lateral lobes 
very flattened or absent; basal plate teeth 
regionated. Jaws with 2 rows of teeth; the 
dorsal row with one, always rooted tooth. 

Other species in this group: A. boadeni 
Sterrer, 1971; A. kirsteueri Sterrer, 1970; A. 
strunki Farris, 1973. 

Two further species of Austrognatharia, 
A. sterreri (Kirsteuer, 1969) and A. atraclava 
Ehlers & Ehlers, 1973, cannot be assigned 
to any group owing to insufficient data on 
their cuticular mouth parts. 

When the groups are considered from 1 
to 5, the species of Austrognathiidae rep- 
resent a morphological cline of reduction, 
from a condition characterized by a basal 
plate with 3 lobes and uniform teeth, and 
jaws with 3 rows of uniform teeth, to a con- 
dition characterized by a basal plate without 
frontal lobes and with non-uniform teeth, 
and jaws with 2 tooth rows of which one 
consists of only one tooth. Three rows of 
jaw teeth as well as a basal plate with prom- 
inent lateral lobes can be assumed to be the 
plesiomorphic condition in higher Burso- 
vaginoidea, as is evidenced by its occur- 
rence, as a rule, in the family’s outgroup, 
Gnathostomulidae (with the possible ex- 
ception of the insufficiently known Corcu- 
lognathia Ehlers & Ehlers, 1973). 

A preliminary analysis of conulus (sperm) 
morphology indicates there is no matching 
pattern; conulus size, shape and proportions 
seem uncorrelated with mouth part type. In 
terms of biogeography it is interesting to 
note that the majority of species in groups 
1, 2 and 5 (the “‘end points” of the series) 
have been reported from the Atlantic Ocean 
and Mediterranean (the exceptions being 
Austrognathia singatokae and Austrogna- 
tharia pecten, both from the Pacific), where- 
as nearly all of the species in groups 3 and 
4 (the “intermediates’’) come from the Pa- 
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cific Ocean (one exception being an unde- 
scribed species from the Mediterranean). It 
remains to be seen whether these morpho- 
logical and global distribution patterns will 
hold for species yet to be discovered. 
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Applications published in the Bulletin of Zoological Nomenclature 


The following applications were published on 26 March 1991 in Vol. 48, Part 1 
of the Bulletin of Zoological Nomenclature. Comment or advice on these applications 
is invited for publication in the Bulletin and should be sent to the Executive Secretary, 
I.C.Z.N., % The Natural History Museum, Cromwell Road, London SW7 5BD. 


Case No. 


2750 Epizoanthus Gray, 1867 (Cnidaria, Anthozoa): proposed conservation. 

2707 Amphiporus Ehrenberg, 1831 (Nemertea): proposed designation of Planaria 
lactiflorea Johnston, 1828 as the type species. 

2736 Haustator Montfort, 1810 (Mollusca, Gastropoda): proposed conservation. 

2769 Laeocochlis Dunker & Metzger, 1874 (Mollusca, Gastropoda): proposed con- 
servation as the correct spelling. 

2732 Ceratites nodosus (Cephalopoda, Ammonoidea): proposed attribution of the 
specific name to Schlotheim, 1813, and proposed designation of a 
lectotype. 

2742 Vatellus Aubé, 1837 (Insecta, Coleoptera): proposed conservation. 

2763 Coccinella undecimnotata Schneider, [1972] (currently Hippodamia (Semi- 
adalia) undecimnotata; Insecta, Coleoptera): proposed conservation 
of the specific name. 

2748 Plusia falcifera Kirby, 1837 (currently Anagrapha falcifera; Insecta, Lepi- 
doptera): proposed conservation of the specific name. 

2799 Simulium (Nevermannia) juxtacrenobium (Insecta, Diptera): a proposal that 
availability of the specific name be taken from the intended original 
description by Bass & Brockhouse, 1990. 

2614 Véipio Latreille, 1804 (Insecta, Hymenoptera): proposed designation of Aga- 
this longicauda Boheman, 1853 as the type species. 

2675 Natrix gemonensis Laurenti, 1768 (currently Coluber gemonensis), Coluber 
viridiflavus Lacépéde, 1789 and Coluber helveticus Lacépéde, 1789 
(currently Natrix natrix helvetica) (Reptilia, Serpentes): proposed 
conservation of the specific names. 
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Opinions published in the Bulletin of Zoological Nomenclature 


The following Opinions were published on 26 March 1991 in Vol. 84, Part 1 of 
the Bulletin of Zoological Nomenclature. 


Opinion No. 


1623 Risomurex Olsson & McGinty, 1958 (Mollusca, Gastropoda): Ricinula de- 
formis Reeve, 1846 designated as the type species. 

1624 Ixodes angustus Neumann, 1899 and I. woodi Bishopp, 1911 (Arachnida, 
Acari): specific names conserved by the replacement of the holotype 
of I. angustus by a neotype. 

1625 Thyene Simon, 1885 (Arachnida, Araneae): given precedence over Mithion 
Simon, 1884. 

1626 Corisa verticalis Fieber, 1851 (currently Trichocorixa verticalis; Insecta, Het- 
eroptera): specific name conserved. 

1627 Saissetia Déplanche, 1859 (Insecta, Homoptera): Lecanium coffeae Walker, 
1852 designated as the type species. 

1628 Castiarina Gory & Laporte, 1837 (Insecta, Coleoptera): conserved. 

1629 Helophorus brevipalpis Bedel, 1881 (Insecta, Coleoptera): given precedence 
over Helophorus creticus Kiesenwetter, 1858. 

1630 MHelophorus obscurellus Poppius, 1907 (Insecta, Coleoptera): given prece- 
dence over Helophorus fausti Kuwert, 1887. 

1631 Ochthebius Leach, 1815 (Insecta, Coleoptera): Elophorus marinus Paykull, 
1798 designated as the type species. 

1632 Exoprosopa Macquart, 1840 (Insecta, Diptera): Anthrax pandora Fabricius, 
1805 confirmed as the type species. 

1633 Haplocanthosaurus Hatcher, 1903 (Reptilia, Saurischia): conserved. 

1634 Atheris Cope, 1862 (Reptilia, Serptentes): conserved. 
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BIOLOGICAL SOCIETY OF WASHINGTON 


118th Annual Meeting, 22 May 1991 


The meeting was called to order by Leslie Knapp, President, at 1:00 PM in 
the Waldo Schmitt Room, National Museum of Natural History. 

Mike Vecchione, Treasurer, presented his report. Income from dues in 1990 
was approximately equal to that of 1989, and income from subscriptions, sales 
of past issues of the Proceedings and Bulletins, and page charges was substan- 
tially lower, however a number of outstanding invoices remained at the time 
of the report. Total income for the period of 1 May 1990-1 May 1991 was 
77,272 and total expenditures were $82,018. Mike indicated that the resulting 
deficit of $4,746 would be more than compensated for with collection of the 
outstanding invoices. Finalization of the 1991 budget was delayed pending a 
decision by the Council on turning over address file maintenance and man- 
agement of memberships and subscriptions to Allen Press or to a private 
accountant. 

Brian Robbins, Editor, then presented his report. The four issues of Volume 
103 of the Proceedings were published on 21 March, 28 June, 25 September, 
and 19 December 1991, containing a total of 90 papers and 984 pages. There 
has been a continued decrease in number of manuscripts submitted since the 
mid-1980’s, and there is no current backlog. 

The Index to Volumes 1—100 of the Proceedings (1880-1987) was published 
camera ready in 1990. In this regard, the following motion was passed: The 
Biological Society of Washington, at its annual Meeting on 22 May 1991, 
acknowledges, with appreciation and thanks, the monumental efforts of Phyllis 
Spangler, for the organization and preparation of the 100 Volume Index of the 
Proceedings published in 1990. 

A motion was passed for the President to appoint an ad-hoc committee to 
investigate the continuing downtrend in memberships over the past several 
years and identify possible means to reverse it. 

A motion was made and seconded that the meeting be adjourned; Les ad- 
journed the meeting at 1:20 PM. 


Respectfully submitted, 
G. David Johnson 
Secretary 
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PRELIMINARY PHYLOGENETIC SYSTEMATIC 
ANALYSIS OF THE MAJOR LINEAGES OF THE 
EUCESTODA (PLATYHELMINTHES: CERCOMERIA) 


Daniel R. Brooks, Eric P. Hoberg, and Peter J. Weekes 


Abstract. —Phylogenetic systematic analysis of the major groups of euces- 
todes, based on a suite of morphological characters, supports the hypothesis 
that pseudophyllideans are the sister-group of all other eucestodes, and nip- 
potaeniideans are the sister-group of the lecanicephalideans, tetraphyllideans, 
and proteocephalideans, which occur in an unresolved trichotomy. Character 
data support inclusion of the Caryophyllidea within the Pseudophyllidea, as 
secondarily monozoic species related to cyathocephalids and spathebothriids, 
inclusion of the trypanorhynchs and tetrabothriideans within the Tetraphyl- 
lidea, and inclusion of the Cyclophyllidea within the Proteocephalidea. The 
Cyclophyllidea as a whole appears to be a monophyletic group but, with the 
exception of the taeniates, the relationships among its included members are 
highly ambiguous. The hypothesis that tapeworm phylogeny mirrors host phy- 
logeny at the highest levels is not supported. Elasmobranchs appear to have 
been colonized secondarily at least once, but that colonization may have oc- 
curred so long ago that the eucestodes of extant elasmobranchs still show strong 
phylogenetic associations with their hosts. 


One of the most fascinating and enig- 
matic products of evolution is the group of 
parasitic platyhelminths called the Euces- 
toda, or true tapeworms. The Eucestoda 
represents one of the major groups of par- 
asitic platyhelminths, and its monophyly is 
supported by at least 12 anatomical and ul- 
trastructural synapomorphies (Brooks 
1989a, 1989b). A recent encyclopedic com- 
pilation of the known diversity of tape- 
worms (Schmidt 1986) listed more than 
3800 species inhabiting vertebrates of all 
classes except the Agnatha. This substantial 
diversity in a wide range of hosts makes 
tapeworms excellent models for studying 
major patterns of evolution and coevolu- 
tion. Such studies are hampered by a lack 
of rigorously documented phylogenetic hy- 
potheses. Those few phylogenetic system- 
atic reconstructions that have been attempt- 
ed (Brooks 1978a, 1978b; Brooks et al. 1981; 
Brooks & Rasmussen 1985; Hoberg 1986, 


1989; Moore & Brooks 1987; Brooks & 
Deardorff 1988; Weekes, in prep.) either 
concern restricted groups or are highly am- 
biguous due to poor understanding of ap- 
propriate outgroups. 

It is our purpose in this study to provide 
a concise picture of the state of the evidence 
supporting the current higher-level relation- 
ships among eucestodes, point out potential 
problem areas, and encourage new studies 
in eucestode phylogenetics. We have based 
our study on traits used by previous workers 
to support their classifications, and checked 
by our own studies, so the database for our 
study is comparable to those used by pre- 
vious workers. Consequently, we believe 
that this study is a worthwhile first step to- 
wards producing a solid phylogenetic clas- 
sification of tapeworms. We think it is im- 
portant to state, at the beginning, that the 
results of this analysis differ markedly from 
those presented previously for other major 
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groups of parasitic platyhelminths (Brooks 
et al. 1985a, 1985b, 1989; Bandoni & 
Brooks 1987a, 1987b). First, we have found 
relatively few characters useful for support- 
ing relationships among groups. Second, we 
have found a great deal of unresolved am- 
biguity in the characterization of some key 
character complexes. Third, the eucestodes 
appear to be fascinating evolutionarily be- 
cause they contain a number of “‘red her- 
ring” groups, whose placement in any phy- 
logenetic scheme takes us boldly where no 
one has gone before. And fourth, the phy- 
logenetic tree that results from this study 
supports some groupings that are highly in- 
consistent with widely used classifications 
of the tapeworms. 


Methods 


Determination of outgroups. —Phyloge- 
netic systematic analysis requires evidence 
that the study group, or ingroup, is mono- 
phyletic, and one or more suitable out- 
groups, one of which is preferably the pu- 
tative sister-group of the ingroup, and 
characters that serve to distinguish groups 
within the ingroup, based on outgroup com- 
parisons (Wiley 1981, Wiley et al. 1991, 
Brooks & McLennan 1991). Extensive phy- 
logenetic analysis has produced a highly- 
corroborated phylogenetic tree of the major 
groups of parasitic platyhelminths, which 
comprise the sub-phylum Cercomeria (see 
Brooks 1989b for a summary). Within that 
framework, the tapeworms comprise one of 
two sub-cohorts of the cohort Cestoidea (the 
other being the Amphilinidea). The sister- 
group of the Cestoidea is the cohort Gyro- 
cotylidea, and the two cohorts form the in- 
fraclass Cestodaria. The monophyly of each 
group and the sister-group relationships of 
the gyrocotylideans, amphilinideans, and 
eucestodes are supported by the synapo- 
morphies in the cladistic diagnoses listed 
below (an asterisk [*] indicates a character 
that is homoplasious within the Cercome- 
ria). 
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Infraclass Cestodaria 


Diagnosis: Osmoregulatory system be- 
comes reticulate in late ontogeny; intestine 
lacking; posterior body invagination; cop- 
ulatory stylet lost*; cercomer paedomor- 
phic, reduced in size and at least partially 
invaginated; male genital pore not proxi- 
mate to uterine opening; oral sucker/phar- 
ynx complex vestigial; ovary follicular; ova- 
ry bilobed; testes multiple, in two lateral 
bands; ten equal-sized hooks on cercomer 
in larvae; larval epidermis syncitial; vitel- 
loducts syncitial; neodermis does not pro- 
trude to surface between epidermal cells; no 
desmosomes in the passage of the first ex- 
cretory canal cells; no evidence of endoderm 
in embryos"; vitellogenic cells with only one 
kind of electron-dense vesiculated inclu- 
sions*. 


Cohort Gyrocotylidea 


Diagnosis: Rosette at posterior end of 
body; funnel connecting with rosette short; 
funnel narrow; antero-lateral genital notch 
present; body margins crenulate; body spines 
small over most of body, large at pharyngeal 
level; large body spines long and narrow; 
testes extending posteriorly only to level of 
metraterm; vitellaria encircling entire body, 
extending along entire body length; no nu- 
clei in larval epidermis; no multiciliary ner- 
vous receptors; no extensions of neodermis 
into intercellular space between epidermis 
and basal lamina. 


Cohort Cestoidea 


Diagnosis: Male genital pore and vagina 
proximate; cercomer totally invaginated 
during ontogeny; excretory system opens 
posteriorly in later ontogeny; hooks on lar- 
val cercomer in two size classes (6 large and 
4 small); protonephridial ducts lined with 
microvilli; subepidermal ciliary receptors 
with true photoreceptor functions lacking in 
larvae; protonephridia in larvae in posterior 
end of body; inner longitudinal muscle layer 
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well-developed [new character, see discus- 
sion below]. 


Sub-Cohort Amphilinidea 


Diagnosis: Uterine pore and genital pores 
not proximate; male pore at posterior end; 
vaginal pore at posterior end; tegument of 
adults with irregular ridges and depressions; 
uterus ““N”’-shaped; uterine pore proximal 
to vestigial pharynx; inner longitudinal 
muscle layer weakly-developed [new char- 
acter, see discussion below]. 


Sub-Cohort Eucestoda 


Diagnosis: Body of adults polyzoic; cer- 
comer lost during ontogeny; six hooks on 
larval cercomer; excretory system reticulate 
in early ontogeny; medullary portion of pro- 
glottids restricted; hexacanth embryo 
hatches from egg, is ingested in water; sec- 
ond larval stage a procercoid; third larval 
stage a plerocercoid; protein embedments 
in epidermis of hexacanth; tegument cov- 
ered with microtriches; sperm lacking mi- 
tochondria; cerebral development paedo- 
morphic, none seen in larvae. 

Character analysis. —The above data 
provide evidence supporting the monophy- 
ly of the ingroup, and identifying, for use as 
outgroups, the sister-group of the ingroup 
and the sister-group of those two taxa. Re- 
lationships among various members of the 
ingroup are hypothesized on the basis of 
putative synapomorphies indicated by out- 
group comparison of additional characters. 
As mentioned in the introduction, we based 
the study reported herein on traits used by 
previous workers to support their classifi- 
cations, so the database for our study is 
comparable to those used by previous work- 
ers. The particular characters that we have 
chosen are those which we have confirmed 
to the best of our ability, based on our mu- 
tual experience with at least some members 
of all the major groups which we will dis- 
cuss. The following are character argumen- 
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tations for the various characters used to 
support the phylogenetic hypothesis dis- 
cussed herein. 

1. Structure of the uterus I: The plesio- 
morphic condition, exhibited by the gyro- 
cotylideans, amphilinideans, monogeneans, 
digeneans, aspidobothriideans, and udo- 
nellideans, is a sinuous, tubular uterus that 
opens to the surface through a permanent 
pore. This plesiomorphic condition is char- 
acteristic of pseudophyllideans. All other 
eucestodes, including the nippotaeniideans, 
possess bilateral saccate uteri lacking per- 
manent pores. This apomorphic character 
places the nippotaeniideans in the same 
clade as the other non-pseudophyllidean eu- 
cestodes, and supports the placement of the 
Pseudophyllidea as the sister-group of the 
rest of the eucestodes. Among those groups 
of non-pseudophyllideans in which pores 
are recognized (e.g., tetraphyllideans and 
tetrabothriideans), the pores form by an in- 
vagination of the subtegument that even- 
tually fuses with an evagination of the uter- 
ine wall (Baylis 1926, Wardle & McLeod 
1952). These slitlike or porelike modifica- 
tions of the tegument (a dehiscence) allow 
the release of eggs with the expansion of a 
gravid proglottid. 

2. Structure of the uterus II: Within those 
tapeworms having bilateral saccate uteri, a 
number of types of uterine structures have 
been reported. Nippotaeniideans, lecani- 
cephalideans (in our sense, and including 
cathetocephalideans for reasons discussed 
below), and tetraphyllideans (in our sense, 
and including trypanorhynchs, tetrabothri- 
ideans, litobothriideans, and dioecotaeni- 
ideans, for reasons discussed below) possess 
relatively simple longitudinal saccate struc- 
tures that occupy most of the middle of the 
proglottid. Proteocephalideans and taen- 
iates possess a similar saccate structure with 
lateral diverticula. Other forms are found 
among cyclophyllidean taxa having retract- 
able rostellums. The most widespread of 
these is a saccate structure that tends to fill 
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the proglottid (Matevosyan 1953). Two var- 
iants of this structure are recognizable, each 
of which may be derived independently (and 
we are assuming they are independent for 
the purposes of this preliminary analysis). 
These are the saccate uterus beginning to 
form and then breaking down into egg cap- 
sules and the saccate uterus becoming fi- 
brotic and forming one or more paruterine 
organs. The structural homology of the re- 
maining form of the uterus, a reticulum, is 
unclear although it may be derived from a 
saccate condition (Matevosyan 1953). Eval- 
uation of the uterine structure has played a 
significant role in development of classifi- 
cations for non-taeniate cyclophyllideans. 
Matevosyan (1953) suggested the necessity 
to elucidate fully patterns of uterine ontog- 
eny in addition to providing definitions of 
structural relationships for the mature uter- 
us in each group. Additionally, it is neces- 
sary to establish the homology for the origin 
of egg capsules (parenchymatous vs. uter- 
ine) (Bona 1955, 1975) and to clarify the 
relationships for the various forms of retic- 
ulate uteri that exist among a wide range of 
cyclophyllideans (e.g., among the Dilepi- 
didae: Kitner 1938; Bona 1957; Rybicka 
1956, 1966; Spasskii 1966, 1968). We treat 
the condition found in nippotaeniideans, le- 
canicephalideans and tetraphyllideans as 
plesiomorphic to that found in proteoceph- 
alideans and taeniates; further, the condi- 
tion found in proteocephalideans and taen- 
lates is considered plesiomorphic to the 
expanded saccate condition found in non- 
taeniate cyclophyllideans; and finally, egg 
capsules and paruterine organs are consid- 
ered independently derived from the ex- 
panded saccate condition. 

3. Structure of the anterior holdfast in 
the adult: The plesiomorphic condition, ex- 
hibited by both the gyrocotylideans and am- 
philinideans, is a single apical suckerlike or- 
gan, which has been postulated to be a 
vestigial pharynx (Brooks et al. 1985a, 
Brooks 1989a). This structure is found in 
adult members of the Nippotaeniidea. 
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Members of the Pseudophyllidea have bi- 
laterally symmetrical, bipartite scolices (the 
‘“‘difossate’”” condition), in which the mod- 
ifications for attachment consist of leaflike 
longitudinal flaps (bothria) and their mod- 
ifications. All other eucestodes have bilat- 
erally symmetrical, quadripartite scolices 
(the “‘tetrafossate” condition), in which the 
modifications for attachment consist of four 
suckers or four flaplike structures called 
bothridia. If the nippotaeniideans belong in 
the same clade as the tetrafossate euces- 
todes, and with the pseudophyllideans as 
their sister-group, which is indicated by their 
uterine structure, then the difossate condi- 
tion characteristic of the pseudophyllideans 
is an autapomorphy for the group, and is 
derived from an earlier ancestor than the 
common ancestor of the nippotaeniideans 
plus the tetrafossate eucestodes. This sup- 
ports an interpretation that both the difos- 
sate and tetrafossate conditions are apo- 
morphic characters derived independently 
from the plesiomorphic condition of a sin- 
gle apical sucker. Developmental support 
for this interpretation includes the presence 
of an apical invagination (which we inter- 
pret as apical sucker anlagen) in procercoids 
of all eucestodes, and the presence of apical 
suckers in plerocercoids of nippotaeni- 
ideans, lecanicephalideans, most tetraphy]l- 
lideans, and many proteocephalidean eu- 
cestodes. 

4. Major modifications of the anterior 
holdfast: We have considered three major 
apomorphic modifications of the apical 
sucker at this level of analysis. The plesio- 
morphic condition, as indicated in charac- 
ter 3, is a simple apical sucker. That struc- 
ture may be atrophied, in the form of a 
glandular mass characteristic of many pro- 
teocephalideans. It may be greatly enlarged, 
in the form of a protrusible myzorhynchus, 
characteristic of members of the lecaniceph- 
alidean lineage. The structure of the myzo- 
rhynchus itself may be variable (including 
its apparent secondary loss in Discoboth- 
rium arrhynchum), and this trait has been 
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used in characterizing genera of lecaniceph- 
alideans. Finally, the apical sucker may be 
modified into a structure containing hooks, 
called a rostellum, characteristic of cyclo- 
phyllideans and a few proteocephalideans. 
The rostellum may be retractable or not, 
and the shape and number of the hooks are 
variable. In addition, the rostellum has ap- 
parently been secondarily lost in a number 
of cyclophyllidean groups. 

5. Major modifications of the tetrafos- 
sate condition: Tetrafossate eucestodes ap- 
pear, at first glance, to come in two distinct 
varieties; those with four suckers and those 
with four flaplike structures called bothrid- 
ia. We cannot use outgroup comparisons 
directly to determine which of the two ma- 
jor modifications of the tetrafossate condi- 
tion might have arisen first because the sis- 
ter-groups of the tetrafossate eucestodes, the 
Nippotaeniidea and the Pseudophyllidea, 
are not tetrafossate. However, developmen- 
tal data are strongly suggestive. The plero- 
cercoids of members of both groups (ex- 
cluding the trypanorhynchs) have four 
suckers, and bothridia appear to arise as 
modifications of the sucker margins of ple- 
rocercoids (e.g., adult structures of Calyp- 
trobothrium spp.; see Alexander 1963). On 
the basis of that evidence, we suggest that 
the plesiomorphic tetrafossate condition is 
one in which the scolex comprises four lat- 
erally-positioned suckers. Bothridia, arising 
as modifications of sucker margins, are apo- 
morphic to suckers. 

6. The structure of the margins of the 
bothridia: Among species of tetrafossate eu- 
cestodes having bothridia, members of the 
Trypanorhyncha, Onchobothriidae, and 
some of the Phyllobothriidae have relative- 
ly rigid bothridial margins. Other members 
of the Phyllobothriidae have rather flimsy 
bothridial margins. If the scolices of Calyp- 
trobothrium spp. and relatives are indica- 
tive of the plesiomorphic bothridial nature 
(see e.g., Alexander 1963), it would appear 
that having flimsy margins is plesiomor- 
phic. Hence, all those species having bo- 
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thridia with rather rigid margins would form 
a monophyletic group within the tetraphyl- 
lideans, and those having flimsy margins 
would exhibit the plesiomorphic condition 
for the tetraphyllideans. 

7. Paedomorphic development of the 
scolex: Within the group of tetraphyllideans 
having rather rigid bothridial margins are 
two groups (the Onchobothriidae and the 
Tetrabothriidae) which exhibit apparent 
paedomorphic development of the scolex. 
In those species, the adult form does not 
emerge until the plerocercoid is established 
in the definitive host (Hamilton & Byram 
1974, Cake 1976, Hoberg 1987). In other 
eucestodes, the fully functional adult scolex 
morphology is expressed in the larval or 
juvenile stages found in intermediate hosts 
(Wardle & McLeod 1952, Riser 1956, Ja- 
recka 1975, Avdeeva & Avdeev 1980, Ja- 
recka & Burt 1984). Hoberg (1987, 1989) 
has suggested, on the basis of developmen- 
tal sequences in the plerocercoid and young 
adults, that the tetrabothriideans have true 
bothridia with relatively rigid margins (see 
also Andersen and Lysfjord 1982) and ex- 
hibit paedomorphic scolex development 
(Baer 1954, Temirova & Skrjabin 1978). 

8. Scolex tentacles: The Trypanorhyncha 
has been considered a member of the Tetra- 
phyllidea by some, because of the uniform 
possession of bothridia in all species, and 
as a member of the Pseudophyllidea by oth- 
ers, because of the presence of four tentacles 
in both Haplobothrium and in the Try- 
panorhyncha, and because some trypano- 
rhynchs have been described as being di- 
fossate and having pseudophyllidean-like 
eggs. However, those trypanorhynchs de- 
scribed as being difossate actually have two 
pairs of fused bothridia. Trypanorhynchs 
show X-shaped ovaries in cross section, and 
have bothridia with rather rigid margins. 
However, they do not exhibit paedomor- 
phic scolex development. In addition, the 
tentacles of Haplobothrium do not usually 
persist in the adult scolex and are non-re- 
tractable; hence, we do not consider them 
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homologous with the tentacles of the try- 
panorhynchs. Therefore, we suggest that the 
tentacles of trypanorhynchs represent an 
autapomorphy for the group, rather than a 
synapomorphy linking them with Haplo- 
bothrium. 

9. Scolex hooks: The members of the 
Onchobothriidae possess 1—2 pairs of hooks 
at the apical end of each bothridium. We 
do not have any reason to believe that they 
are in any way homologous with the ten- 
tacles of trypanorhynchs, the bothrial hooks 
of the pseudophyllidean genus Triaenopho- 
rus, or the rostellar hooks of certain cy- 
clophyllideans and proteocephalideans. 
Consequently, we consider this trait syna- 
pomorphic for the Onchobothriidae. 

10. Apical armature: Members of the 
genera Silurotaenia and Electrotaenia are 
characterized by having rows of prominent 
spines encircling the apical sucker. Mem- 
bers of the genera Vermaia and Gangesia 
have rows of hooks encircling the apical 
sucker, which functions as a non-retractable 
rostellum. We interpret the hooks as mod- 
ified tegumental spines, and believe that 
these taxa represent the sister-groups of the 
cyclophyllideans. Within the cyclophyllid- 
eans, the taeniates have non-retractable ros- 
tellums with Gangesia-like hooks surround- 
ing them. All others, including the enigmatic 
Dasyurotaenia, have retractable rostellums, 
suggesting that this genus be excluded from 
the Taeniidae (Beveridge 1984). We con- 
sider the structural relationships of the ros- 
tellum in Gangesia and the taeniates to be 
evidence that the latter are the sister-group 
of all other cyclophyllideans. 

11. Development of the internal longi- 
tudinal muscle layer in proglottids: Pseu- 
dophyllideans are characterized by having 
extensive, but relatively poorly-organized, 
inner longitudinal muscle systems. Conse- 
quently, the extent or organization of the 
cortex is limited in each proglottid. This 
condition is similar to that found among 
gyrocotylideans and amphilinideans, and is 
hence considered plesiomorphic for euces- 
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todes. Among other eucestodes (i.e., pro- 
teocephalideans and cyclophyllideans) there 
are highly distinct medullary and cortical 
regions of the parenchyma, the latter being 
relatively extensive, that are defined by the 
longitudinal musculature (Wardle & Mc- 
Leod 1952). We consider this latter char- 
acter apomorphic for the proteocephalidean 
plus cyclophyllidean assemblage provision- 
ally, as it appears to occur convergently in 
members of other groups (e.g., in Nippo- 
taenia chaenogobii), and because its con- 
dition in lecanicephalideans and tetraphyl- 
lideans is not well-documented. 

As an aside, we note that gyrocotylideans 
and eucestodes tend be highly muscular, as 
indicated by difficulties in relaxing and flat- 
tening the worms for fixation, when com- 
pared with amphilinideans. Consequently, 
we consider a high degree of muscularity to 
be plesiomorphic for eucestodes and gyro- 
cotylideans, and the condition found in am- 
philinideans to be a synapomorphy for that 
group (see diagnoses for gyrocotylideans, 
amphilinideans, and eucestodes, above). 

12. Development of the egg and embry- 
ophore: Pseudophyllideans and trypano- 
rhynchs, like amphilinideans and gyrocoty- 
lideans (and most other cercomerians), have 
‘“‘nolylecithal’’ eggs [a large component of 
vitelline material forming a true shell that 
is quinone tanned; one embryonic mem- 
brane formed by the embryo (with the con- 
sequent lack of an embryophore); and 
‘“‘“oviparous’’ development in which the em- 
bryo matures in the external (non-host) en- 
vironment]. These forms additionally have 
operculate shells, and the hexacanth is a cil- 
iated coracidium, with a unicellular proto- 
nephridium (except among the Trypano- 
rhyncha) (Rybicka 1966, Freeman 1973, 
Burt 1987, Sakanari & Moser 1989). The 
remaining eucestodes possess “‘oligoleci- 
thal’’ eggs (a minimal vitelline component, 
and a shell formed by the embryo; two em- 
bryonic membranes; and “‘ovoviviparous”’ 
development in which the hexacanth ma- 
tures in utero) (Jarecka 1975, Euzet & 
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Mokhtar-Maamouri 1976, Burt 1987). 
Among oligolecithal forms, ciliated cora- 
cidia and onchospheral flame cells are ab- 
sent. The polylecithal condition is consid- 
ered plesiomorphic, based on outgroup 
comparisons. However, based on other apo- 
morphic characters linking trypanorhynchs 
with tetraphyllideans (particularly the form 
of the scolex and ovary) (see discussion), 
polylecithal eggs in trypanorhynchs would 
seem to be non-homologous with those in 
pseudophyllideans. This hypothesis is cor- 
roborated by the fact that trypanorhynch 
embryos lack the unicellular protonephrid- 
ium of pseudophyllidean embryos. 

13. Embryophore: Among most tetrafos- 
sate eucestodes the embryophore is nu- 
cleated and not hardened, structurally re- 
sembling a non-ciliated coracidium. In 
cyclophyllideans the embryophore is rigid, 
being formed from the inner envelope (Ry- 
bicka 1966). The rigid embryophore in all 
taeniate cyclophyllideans is striated, a trait 
unique for the group. Additionally, some 
non-taeniate cyclophyllideans have a cyto- 
plasmic layer surrounding the embryophore 
(Paricterotaenia, Diorchis, Hymenolepis, 
Moniezia) whereas in others it is absent (Di- 
pylidium, Mesocestoides, Catenotaenia). 
Beyond supporting the monophyly of the 
taeniates, the phylogenetic significance of 
the structure of the embryophore requires 
additional assessment; it may provide im- 
portant information in resolving the rela- 
tionships among the proteocephalideans ana 
cyclophyllideans (Freeman 1973, Burt 
1987). 

14. Cysticercoid stage: A number of pro- 
teocephalideans, including corallobothriids 
and proteocephalids, have a cysticercoid 
stage intercalated between the procercoid 
and plerocercoid stages (Freeman 1973, Ja- 
recka 1975). The majority of cyclophyllide- 
ans (non-taeniates) have the cysticercoid 
stage and no recognizable plerocercoid stage. 
We believe that the presence of a cysticer- 
coid stage distinguishes a large group of suc- 
toriates, possibly leaving only some species 
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of Proteocephalus (those having an apical 
sucker and no cysticercoid stage) as a basal 
group. We are assuming that the cysticer- 
coid stage in proteocephalideans is homol- 
ogous with the cysticercoid stage in cyclo- 
phyllideans. Documenting the distribution 
of this trait among other sub-groups of pro- 
teocephalideans is important in resolving 
the basal relationships within this clade. 

15. Cysticercus stage: All members of the 
taeniates have cysticerci or modifications 
thereof. We consider this to be a modifi- 
cation of the cysticercoid stage, based on 
the assumption (above) that all cysticer- 
coids are homologous. 

16. Primary lacuna: The absence ofa pri- 
mary lacuna appears to be plesiomorphic 
for eucestodes (Freeman 1973), and its pres- 
ence apomorphic. However, as we will dis- 
cuss later, either the presence or absence of 
a primary lacuna may be plesiomorphic for 
the cyclophyllideans (Freeman 1973) (and 
perhaps for nippotaeniideans; Yamaguti 
1951, Demshin 1985). 

17. Shape of ovary in cross section: The 
great majority of species of the Tetraphyl- 
lidea, including members of the Litobothni- 
idea and Trypanorhyncha, have distinctive 
‘**X-shaped”’ ovaries when viewed in cross 
section. We consider this condition apo- 
morphic, as it does not occur among the 
outgroups, or indeed among any other cer- 
comerians, to our knowledge. It is true that 
not all tetraphyllideans possess X-shaped 
ovaries, and we will discuss the implications 
of that observation later. 

18. Relative position of the vitellaria: 
Proteocephalideans (except for the Monti- 
celliidae), most lecanicephalideans, and 
most tetraphyllideans have medullary vitel- 
laria. A few pseudophyllideans have med- 
ullary vitellaria (including all of the cary- 
ophyllideans), and all eucestodes with 
compact vitellaria, including the Cyclo- 
phyllidea, have medullary vitellaria. The 
cortical condition is found in the outgroups 
and extensively among pseudophyllideans 
(it also occurs among some tetraphyllid- 
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Fig. 1. 


tetrafossate scolex 
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oligolecithal egg development 
saccate uterus w/o permanent pore 
no flame cells in hexacanth larva 


12 


Phylogenetic tree depicting five major groups of eucestodes based on the synapomorphic traits listed 


next to each slash mark on the tree. Numbers next to slash marks on the Amphilinidea line (sister-group) and 
the line uniting all eucestodes indicate number of synapomorphic traits supporting the monophyly of the groups. 


eans, lecanicephalideans, and all or most of 
the trypanorhynchs). We consider cortical 
vitellaria plesiomorphic and medullary 
vitellaria apomorphic. 

19. Distribution and structure of vitel- 
laria: The plesiomorphic condition, exhib- 
ited by amphilinideans, some pseudophyl- 
lideans, and some tetrafossate eucestodes, 
is vitellaria in two cortical lateral longitu- 
dinal rows of follicles. There are several 
variations in vitelline structure and distri- 
bution. Most pseudophyllideans and try- 
panorhynchs, along with some tetraphyl- 
lideans and lecanicephalideans, exhibit 
circum-cortical vitellaria. Most proteo- 
cephalideans possess vitellaria in two med- 
ullary lateral longitudinal rows of follicles. 
The nippotaeniideans and most tetrabothri- 
ideans have single compact preovarian 
vitellaria. The members of the Cyclophyl- 
lidea have compact postovarian vitellaria, 
as do members of Philobythos and Philoby- 
thoides, which are pseudophyllideans 
(Campbell 1977, 1979). We consider cir- 
cum-cortical vitellaria, lateral medullary 
vitellaria, and some instances of compact 


vitellaria (in the nippotaeniideans, pseu- 
dophyllideans, and tetrabothriideans) to be 
derived independently from lateral cortical 
vitellaria. The compact vitellaria of cyclo- 
phyllideans we consider derived from a lat- 
eral medullary condition, based on the re- 
lationship between proteocephalideans and 
cyclophyllideans, discussed below. We con- 
sider the compact vitellaria of some pseudo- 
phyllideans, the nippotaeniideans, tetrabo- 
thriideans, and cyclophyllideans all to be 
independently derived conditions. We also 
consider the circum-cortical vitellaria found 
in some tetrafossate eucestodes to be de- 
rived independently from the similar con- 
dition found in many pseudophyllideans. 


Results and Discussion 


Phylogenetic hypothesis. —Figures 1-4 
depict the phylogenetic hypothesis best sup- 
ported by the data described above. We rec- 
ognize five major putatively monophyletic 
lineages within the eucestodes, based on 
those characters and their polarities (Fig. 1). 
They are characterized as follows: (1) the 
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Oncobothriidae I Oncobothriidae II Tetrabothriidae 


“non-x" 
ovaries 


“non-x" 
ovaries 


compact preovarian 
vitellaria 


paedomorphic scolex development 


bothridia with rigid margins 


bothridia with flimsy margins 


Tetrabothriidae 


loss of hooks 


compact preovarian 
vitellaria 


"non-x" ovaries 


paedomorphic scolex development 


Fig. 2. (A) Phylogenetic tree depicting possible relationships among major groups of tetraphyllidean euces- 
todes based on the synapomorphic traits listed next to each slash mark on the tree. (B) Equally parsimonious 
alternative arrangement for the onchobothriids and tetrabothriideans. 


Pseudophyllidea (difossate lineage), which 
is the sister-group of all other eucestodes; 
(2) the Nippotaeniidea, which is the sister- 
group of all other non-pseudophyllidean eu- 
cestodes; (3) the Tetraphyllidea (bothridiate 
lineage); (4) the Lecanicephalidea (myzo- 
rhynchoid lineage); and (5) the Proteoceph- 
alidea (proteocephalidean plus cyclophyl- 
lidean lineage). Lineages 3-5 are coordinate 
sister-groups and represent the tetrafossate 
eucestodes. The groupings depicted in Fig. 
1 comprise the basic framework of euces- 
tode relationships. Within each of these lin- 


eages are groupings of particular relevance 
to hypotheses of phylogenetic relationships 
and to evaluation of current classifications 
of eucestodes. Next, we will discuss some 
aspects of the relationships among members 
of each of these major groupings. 


Caryophyllidea 


All members of the Caryophyllidea are 
monozoic, and their scolex morphology is 
unique among eucestodes. Opinion has fluc- 
tuated between considering them to be 
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Corallobothriinae Gangesia Cyclophyllidea 


compact 
post ovarian 
vitellaria 


armed rostellum 


cysticercoids 


medullary vitellaria 


cortical vitellaria 


Phylogenetic tree depicting relationships among members of the major groups of the proteocephalidean 


plus cyclophyllidean lineage based on the synapomorphic traits listed next to each slash mark on the tree. 


primitively monozoic, and hence the sister- 
group of all other eucestodes (e.g., Llewellyn 
1965; Mackiewicz 1972; Ehlers 1984, 1985a, 
1985b, 1986), and considering them to be 
secondarily monozoic, and derived from 
some pseudophyllidean stock (e.g., Baer 
1950, Freeman 1973), in part recognizing 
the relationships of the Cotyloda as defined 
by Wardle & Radinovsky (1974) but ex- 
cluding the amphilinids and gyrocotylids, 
as advocated by Mackiewicz (1981). Al- 
though a full-scale phylogenetic analysis of 
the pseudophyllideans is beyond the scope 
of this study, there are clear implications 
about the placement of the caryophyllid- 
eans. Members of this group have non-cil- 
iated embryos and genital pores separated 
by the uterine pore, two traits that appear 
to be apomorphic among pseudophyllid- 
eans and that place the caryophyllideans 
with the group of pseudophyllideans in- 
cluding the Spathebothriidae and Cyatho- 
cephalidae (Freeman 1973). In addition, 
Cyathocephalus and all caryophyllids share 
a unique feature, the utero-vaginal atrium, 
a common depression receiving the uterine 
and vaginal pores (Hart & Guberlet 1936). 


This placement of the caryophyllids within 
the pseudophyllideans, and the implication 
of secondary monozooy for the caryophyl- 
lids, is strengthened by the observation that 
the spathebothriids and cyathocephalids all 
exhibit inconspicuous external segmenta- 
tion and apparent extreme modification or 
reduction of the scolex. Furthermore, 
Mackiewicz and Ehrenpris (1980) have 
shown evidence of segmentation in the ar- 
rangement of calcareous corpuscles in cary- 
ophyllids. The medullary position of the 
vitellaria is regarded as a secondarily de- 
rived condition in this group. 


Nippotaeniidea 


Most authors have recognized the prim- 
itive nature of the scolex of nippotaeni- 
ideans, but have continued to link them with 
the relatively highly-derived Cyclophyllid- 
ea because they possess compact vitellaria 
(Yamaguti 1940, Hine 1977, Schmidt 1986). 
However, as discussed above, various 
members of the Pseudophyllidea and Tetra- 
phyllidea also possess compact vitellaria, so 
this trait appears to be plastic among eu- 
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Cyclophyllideans 
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Taeniates I II organs 
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compact postovarian 
vitellaria 


armed rostellum 


Fig. 4. Alternative phylogenetic trees depicting possible relationships of basal cyclophyllidean groups based 
on synapomorphic traits listed next to each slash mark on the tree. 


cestodes. Furthermore, the vitellaria of nip- 
potaeniideans are pre-ovarian, while in cy- 
clophyllideans they are post-ovarian. We 
think this aspect of the vitelline structure in 
nippotaeniideans is synapomorphic for the 
group. Finally, nippotaeniids lack any of the 
other presumed apomorphic traits exhibit- 
ed by cyclophyllideans. Consequently, the 
phylogenetic analysis places them in a rel- 
atively plesiomorphic position (Freeman 
1973). 


Majors Groups within the 
Tetraphyllidea 


Traditionally, two major groups have been 
recognized within this assemblage, those 
having hooks on the scolex and those lack- 
ing such hooks. We believe that the first 
group, the Phyllobothriidae, is paraphyletic, 
based on differences in bothridial mor- 
phology (character 6, above and Fig. 2) and 
that two additional groups also belong in 


this assemblage, based on the characters 
shown in Fig. 2A, which depicts the phylo- 
genetic relationships among these five groups 
based on the characters discussed above. 
When we take into account that the ovaries 
of members of Phoreiobothrium, and of the 
Tetrabothriideans, are digitiform and not 
X-shaped in cross section, the set of rela- 
tionships shown in Fig. 2B becomes possi- 
ble. If this second arrangement is consistent 
with the phylogenetic relationships among 
these tapeworms, it would imply that the 
ancestor of the tetrabothriideans second- 
arily lost its bothridial hooks. At present, 
we have no evidence that this might be the 
case, although we do have evidence among 
the cyclophyllideans that rostellar hooks 
have been lost on more than one occasion. 

We include two groups, the Tetrabothri- 
idae and the Trypanorhyncha, within the 
Tetraphyllidea that have rarely been placed 
there previously. The vast majority of tetra- 
bothriideans have compact preovarian 
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vitellaria, which we consider synapomor- 
phic for the group. These parasites of ho- 
meotherms have traditionally been placed 
in the Cyclophyllidea (Fuhrmann 1932, 
Wardle & McLeod 1952, Schmidt 1986) be- 
cause members of the family inhabit birds 
and mammals and lack follicular vitellaria. 
However, the vitellarium in each proglottid 
iS primitively pre-ovarian in tetrabothri- 
ideans (see phylogenetic analysis of tetra- 
bothriidean genera by Hoberg 1989), rather 
than post-ovarian as in the cyclophylli- 
deans. Hence, we consider the compact 
vitellaria of the tetrabothriideans to be an 
apomorphic trait for the group (albeit con- 
vergent with the nippotaeniideans). Hob- 
erg’s (1989) study also provided support for 
recognizing that the apical pads of oncho- 
bothriids and the auricular appendages of 
tetrabothriideans are homologous which 
would establish unequivocal relationship for 
these tapeworms within the group of tetra- 
phyllideans where they are placed in Fig. 2. 

The Trypanorhyncha have been various- 
ly considered closely related to the Tetra- 
phyllidea, because they inhabit elasmo- 
branchs (e.g., Baer 1950), or to the 
Pseudophyllidea, because they have poly- 
lecithal eggs and ciliated embryos (e.g., 
Wardle & MacLeod 1952). Additional ev- 
idence supporting the former placement in- 
cludes the presence of X-shaped ovaries, the 
tetrafossate condition of the scolex, the 
presence of 4 (sometimes 2 pairs of fused) 
bothridia with rigid margins, and the lack 
of a uninucleated protonephridium in the 
embryo. The widespread occurrence of cir- 
cum-cortical vitellaria in trypanorhynchs 
could be used as evidence for their inclusion 
either in the Pseudophyllidea or the Tetra- 
phyllidea. Consequently, we consider the 
current weight of evidence to support in- 
clusion of the trypanorhynchs within the 
group of tetraphyllideans having bothridia 
with rigid margins. 

We have also included two small groups 
within the Tetraphyllidea to which some 
have accorded ordinal status. The Lito- 
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bothriidea Dailey, 1969 contains three spe- 
cies inhabiting sharks, and which have 
X-shaped ovaries in cross section and sco- 
lices comprising only an apical sucker (Dail- 
ey 1969). The X-shaped ovary is an apo- 
morphic trait while the scolex morphology 
is reminiscent of the plesiomorphic condi- 
tion found in nippotaeniideans. If the ovar- 
ian morphology indicates relationship with 
other tetrafossate eucestodes inhabiting 
elasmobranchs, then the scolex morphology 
in litobothriideans may represent an apo- 
morphic condition resulting from an ex- 
treme form of paedomorphosis, in which 
the larval holdfast morphology persists into 
adulthood. The Dioecotaeniidea Schmidt, 
1986 contains two species inhabiting cow- 
nosed stingrays. They possess X-shaped 
ovaries and bothridia with rather rigid mar- 
gins, but have been placed in their own or- 
der by virtue of the fact that both species 
are represented by worms that contain pro- 
glottids with only male or only female gen- 
italia. While clearly a derived trait, having 
separate sexes is not unknown among eu- 
cestodes (e.g., the Dioecocestidae in the Cy- 
clophyllidea) or among cercomerians (e.g., 
schistosomes among the Digenea). Further- 
more, Brooks (1982) reported a detailed 
analysis of the scolex morphology of Dio- 
ecotaenia, and suggested close relationship 
with phyllobothriid genera including Triloc- 
ularia, Pentaloculum and Zyxibothrium. 


The Lecanicephalidea 


Schmidt & Beveridge (1990) recently pro- 
posed the order Cathetocephalidea to ac- 
commodate three species of tapeworms in- 
habiting primarily carcharhinid sharks, one 
in the Gulf of Mexico and two (one named) 
in Australian waters. The species exhibit 
Ovaries that are bilobed rather than 
X-shaped in cross section and circum-cor- 
tical vitellaria. In addition, their scolices are 
described as “‘. . . lacking suckers, bothridia, 
or armature, transversely elongated perpen- 
dicular to the axis of the strobila. Apex of 
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scolex with two parallel bands of minute 
papillae separated by narrow, smooth, me- 
dian band.” (Schmidt & Beveridge 1990). 
One of the authors of this study (DRB) ex- 
amined sagittal sections of the scolex of 
Cathetocephalus thatcheri Dailey & Over- 
street, 1973. The scolex appears to be bi- 
partite, with a cushion-like posterior por- 
tion and the glandular apical portion. 
Although lacking suckers and being trans- 
versely elongate rather than globular, this 
scolex structure is highly reminiscent of that 
described for other lecanicephalideans. 
Hence, at present we consider Cathetoceph- 
alus to be a member of the lecanicephalid- 
ean lineage (Fig. 1). 


Major Groups within the 
Proteocephalidea 


The monophyly of this group is supported 
by the presence of lateral branches and di- 
verticula of the uterus. According to some 
authors, it is also supported by the well- 
developed distinction between the relative- 
ly large cortical and relatively restricted 
medullary regions of the proglottids (War- 
dle & McLeod 1952), which we include ten- 
tatively (see dashed line in Fig. 1) because 
the trait has not been documented exten- 
sively among tetraphyllidean and lecani- 
cephalidean groups. This group includes 
those species assigned to both the Proteo- 
cephalidea and the Cyclophyllidea, exclud- 
ing the nippotaeniideans and tetrabothri- 
ideans as already discussed. 

Our assessment of the relationships 
among the members of this group is shown 
in Figs. 3-4. Freeman (1973) stated that the 
key to understanding cyclophyllidean evo- 
lution was understanding the proteocepha- 
lideans, especially Proteocephalus. We con- 
cur wholeheartedly! Our perspective differs 
from that of Freeman (1973) and Brooks 
(1978b), however. We do not think that the 
cyclophyllideans are paraphyletic or poly- 
phyletic (once the tetrabothriideans have 
been removed). Rather, we think it is the 
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proteocephalideans that are paraphyletic. 
Specifically, we think the various species 
currently assigned to Proteocephalus may be 
more closely related to a variety of different 
groups than to each other. 

Figure 3 depicts the relationships among 
the proteocephalideans. There are several 
points of note. First, the group is not mono- 
phyletic if the cyclophyllideans are exclud- 
ed. This means that those proteocephalid- 
eans having cysticercoids in their life cycles 
may be more closely related to cyclophyl- 
lideans than to other proteocephalideans. 
Second, the Monticelliidae, a group restrict- 
ed to South American and African catfish, 
may not be monophyletic because the trait 
currently used to diagnose them, cortical 
vitellaria, is plesiomorphic. And third, the 
Proteocephalidae, made up mostly of the 
genus Proteocephalus, which itself accounts 
for about 40% of the nominal species in the 
group, appears to be a composite group 
much like the Phyllobothriidae in the Tetra- 
phyllidea (Fig. 2). 

Two alternative arrangements for the cy- 
clophyllideans are shown in Fig. 4. Based 
on outgroup comparisons, the presence of 
a primary lacuna is an apomorphic trait. 
Among the cyclophyllideans, however, there 
appears to be homoplasy associated with 
the secondary loss of the lacuna that could 
affect our hypotheses of relationships mark- 
edly. If species of Gangesia or Vermaia have 
primary lacunae (and this is not yet known), 
the presence of a primary lacuna is plesio- 
morphic for all cyclophyllideans, and has 
been secondarily lost in some groups. This 
would tend to support an interpretation in 
which taeniates would be considered basal 
members of the Cyclophyllidea, and those 
species lacking primary lacunae, including 
the species having paruterine organs, would 
be considered a highly derived group. If, on 
the other hand, the presence of a primary 
lacuna is synapomorphic for some cyclo- 
phyllideans only, the cyclophyllideans with 
paruterine organs would be the basal group. 
In both cases, the rest of the cyclophyllid- 
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eans would comprise at least two separate 
groups. 

We suggest that a positive approach to 
sorting out this problematical group would 
begin with studies elucidating the patterns 
of distribution and the structural homolo- 
gies (where unclear) for the following (see 
discussion above as well): uterine structure, 
embryophore structure, primary lacunae, 
cysticercoids (are they homologous in pro- 
teocephalideans and cyclophyllideans?), and 
tegumental “‘hairs’”’ on developing metaces- 
todes. As far as the latter is concerned, ple- 
rocercoids of pseudophyllideans and try- 
panorhynchs, tetrathyridia of Mesocestoides 
spp: (modified cysticercoids), and cysticerci 
of taeniates all possess tegumental “hairs” 
during ontogeny. In contrast, the cysticer- 
coids of at least some cyclophyllideans lack 
such hairs, having series of fibrous layers 
instead. The presence of such “hairs” on 
cysticerci and tetrathyridia may be plesio- 
morphic or convergent, depending on the 
distribution of hairs and fibrous layers 
among cysticercoids of proteocephalideans. 
If proteocephalidean cysticercoids lack teg- 
umental hairs, it is possible that the fibrous 
layers represent a synapomorphy uniting at 
least some proteocephalideans and some 
cyclophyllideans into a group separate from 
the group including the taeniates and Me- 
socestoides. In that case, the Cyclophyllidea 
might turn out to be polyphyletic (in ad- 
dition to the Proteocephalidea being para- 
phyletic), thus supporting the contentions 
of Freeman (1973) and Brooks (1978b). At 
the moment, however, this does not seem 
to be the best supported interpretation based 
on the available evidence. 

Comparison with previous estimates of eu- 
cestode phylogeny.—The primary criterion 
used to determine tapeworm phylogeny in 
the past has been the presumed phylogeny 
of the vertebrate hosts (Fuhrmann 1928, 
Baer 1950, Wardle & McLeod 1952, Wardle 
& Radinovsky 1974, Dubinina 1980, Burt 
& Jarecka 1982). The following statement 
by Wardle & McLeod (1952:147) is typical, 
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“On the basis of host distribution, the con- 
clusion seems inescapable that tetrafossate 
tapeworms are more primitive than difos- 
sate forms, and that the most primitive of 
present-day tapeworms are the tetraphyllid- 
ean forms and the collared proteocephalids, 
which appear to be the results of divergent 
evolution from a common ancestral tetra- 
phyllidean proteocephalidean stock.” In this 
study, we use the characteristics of the 
worms themselves as evidence for phylo- 
genetic relationships. Despite this difference 
in approach, we would like to stress the fol- 
lowing points of agreement between our 
findings and those of at least some workers 
in the past: pseudophyllideans are the sister- 
group of all other eucestodes (Fuhrmann 
1928, Baer 1950); caryophyllideans are sec- 
ondarily monozoic (Baer 1950, Freeman 
1973); nippotaeniideans are relatively 
primitive (Freeman 1973); trypanorhynchs 
are more closey related to some tetraphyl- 
lideans than to pseudophyllideans (Baer 
1950); tetrabothriideans are most closely re- 
lated to some tetraphyllideans [consider 
Baylis 1926: indeed many authors have (a) 
incorporated some tetrabothriideans with 
““tetraphyllideans”’ (Leiper & Atkinson 1915; 
see discussion in Wardle & McLeod 1952), 
(b) suggested possible affinities for these 
groups while referring them to different or- 
ders (Fuhrmann 1932, Baer 1954), or (c) 
provided classifications explicitly suggest- 
ing such relationships (Spasskii 1958, Te- 
mirova & Skrjabin 1978, Galkin 1987)j; tet- 
raphyllideans, lecanicephalideans, and the 
proteocephalideans plus cyclophyllideans 
are coordinate groups (i.e., are related in a 
trichotomy [Freeman 1973]); proteocepha- 
lideans are the key to understanding cyclo- 
phyllideans (Freeman 1973; Brooks 1978a, 
1978b); Mesocestoides might be relatively 
primitive (Perrier 1897, Voge 1967); and 
taeniates are a group (e.g., Ludwig 1886, 
Wardle & McLeod 1952, Freeman 1973, 
Wardle & Radinovsky 1974, Schmidt 1986). 

Our findings diverge markedly from some 
of the conclusions drawn in the past, in par- 
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ticular with respect to the origin and evo- 
lution of tapeworms inhabiting elasmo- 
branchs. Our phylogenetic tree identifies two 
lineages of eucestodes inhabiting primarily 
teleostean fishes, the Pseudophyllidea and 
the Nippotaeniidea, whose origins pre-date 
those of the Tetraphyllidea and Lecaniceph- 
alidea, which contain virtually all the tape- 
worm species inhabiting elasmobranchs. 
Consequently, we suggest that tapeworms 
inhabiting elasmobranchs originated from 
ancestors that inhabited bony fishes. If this 
is true, the high diversity of tapeworm spe- 
cies in elasmobranchs cannot be attributed 
solely to phylogenetic association. Howev- 
er, there is some evidence from phyloge- 
netic studies that suggests a relatively long 
association between elasmobranchs and 
their tapeworms (Brooks et al. 1981, Brooks 
& Deardorff 1988). Hence, we would pos- 
tulate, given the current database, that the 
colonization of elasmobranchs by tape- 
worms may have occurred very early in the 
evolution of vertebrates, so that the chon- 
drichthyan species that were colonized were 
relatively basal members of that group. 
There is additional phylogenetic evidence 
to support the idea that tapeworms arose 
after the divergence of chondrichthyans from 
the ancestor of the rest of the gnathosto- 
mous vertebrates. Brooks (1989b) noted that 
the basal members of the Aspidobothrea in- 
habit elasmobranchs, while none of the bas- 
al members of their sister-group, the Di- 
genea, do so and suggested that this was 
evidence that the divergence of the stem 
aspidobothrean and stem digenean was co- 
incident with the divergence of chondrich- 
thyans from the stem of the rest of the gna- 
thostomous vertebrates. We find a similar 
situation when we examine the members of 
the Cestodaria (sensu Brooks 1989b). The 
Gyrocotylidea are the sister-group of the 
Amphilinidea plus Eucestoda. Gyrocotylid- 
eans inhabit chimaeroid fishes, chondrich- 
thyans that are the sister-group of the 
elasmobranchs. Amphilinideans inhabit 
bony fishes primitively (one derived species 
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inhabits turtles as a result of a host-switch, 
see Bandoni & Brooks 1987a), including 
members of some of the more basal groups, 
such as sturgeons, and the two basal groups 
of eucestodes, according to our analysis, also 
inhabit bony fishes, including members of 
basal groups not inhabited by Amphilinid- 
eans. Consequently, the higher-level phy- 
logeny of the cercomerians suggests that the 
evolutionary divergence between chon- 
drichthyans and the rest of the gnathosto- 
mous vertebrates was associated with par- 
asite divergence that pre-dated the origin of 
the true tapeworms. 

One of the functions of phylogenetic sys- 
tematic analysis is providing classifications 
that are indicative of current estimates of 
evolutionary history. At the same time, it 
is incumbent upon working systematists to 
maintain nomenclatorial stability, so that 
non-specialists will be able to use the clas- 
sifications. In this regard, many phyloge- 
neticists try to adopt classifications that 
conserve as many traditional names and 
taxonomic levels as possible within the con- 
text of consistency with phylogenetic rela- 
tionships. In the case of this study, we have 
additional concern; our study is preliminary 
and deliberately cautious. Thus, we expect 
changes in the future, and phylogenetically 
based classifications may experience a pe- 
riod of relative instability for some time, 
although this does not seem to have been 
the case with the higher level classification 
of the cercomerians (compare Brooks et al. 
1985a with Brooks 1989a, 1989b) or with 
the digeneans (compare Brooks et al. 1985b 
with Brooks et al. 1989). Therefore, we sug- 
gest that the phylogenetic hypothesis we 
present herein should be used as an index 
to the current state of phylogenetic system- 
atic analysis of eucestodes, and not as a re- 
placement for current classification. 
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NEW HYDROBIID SNAILS 
(MOLLUSCA: GASTROPODA: PROSOBRANCHIA: 
TRUNCATELLOIDEA) FROM NORTH AMERICA 


Fred G. Thompson and Robert Hershler 


Abstract. —The following new species of Cochliopinae (Prosobranchia: Hy- 
drobiidae) are described: Aroapyrgus polius from Mexico; Cochliopa perforata 
from Costa Rica; Heleobops clytus from the Dominican Republic; H. torquatus 
from Jamaica; Lithococcus aletes from Costa Rica; and Littoridina microcona 
from Costa Rica. In addition, the following new genera and species are de- 
scribed: Mesobia pristina from Honduras; and Texapyrgus longleyi from the 


United States (Texas). 


The following new aquatic snails are de- 
scribed as preliminary to a generic review 
of the Cochliopinae! Tryon, 1866 (Hershler 
& Thompson 1991). These novelties rep- 
resent major geographic range extensions for 
their respective genera, or they will be used 
as the basis for anatomical descriptions of 
taxonomic importance. 

The new taxa are differentiated from ei- 
ther related genera or other congeners. While 
provision of anatomical data largely is lim- 
ited to descriptions of the new genera, it 
should be noted that generic placement of 


' The group of predominantly New World genera of 
Hydrobiidae united by possession of a sperm tube in 
the female genital tract (partly or completely separated 
from the glandular oviduct) and with male penis often 
having apocrine glands or papillae has been accorded 
subfamilial status by most recent workers and usually 
is referred to as the Littoridininae. However, the oldest 
available and therefore the valid name for this group 
is Cochliopinae Tryon, 1866. Authorship of Littori- 
dininae has been attributed to Gray, 1857 (without 
complete literature citation) by several workers (Par- 
odiz 1969:214, Golikov & Starobogatov 1975:211, Io- 
ganzen & Starobogatov 1982:1144, Ponder & Warén 
1988:297), but in Gray’s works invariably he included 
the type species of Littoridina in the genus Littorina 
(Littorinidae) and we have found no evidence that he 
ever created a family-group name based on this hy- 
drobiid. The earliest such name based on Littoridina 
is Littoridineae Thiele, 1928. 


the other new species was confirmed by study 
of soft parts when available. 

Material studied is housed in the National 
Museum of Natural History (USNM) and 
Florida Museum of Natural History (UF). 
Shells were measured using WILD M-5 and 
M-7 dissecting microscopes equipped with 
ocular micrometers. Measurements are 
standard and have been converted to mm. 
Abbreviations are as follows: SH = shell 
height; SW = shell width; ApH = aperture 
height; ApW = aperture width; HBW = 
height of body whorl; WBW = width of body 
whorl; WH = whorls. The diameter of the 
apical shell whorl was measured perpendic- 
ular to the initial suture. 


Family Hydrobiidae Troschel, 1857 
Subfamily Cochliopinae Tryon, 1866 
Aroapyrgus polius, new species 
Fig. 1, Table 1 


Description. —Shell medium-sized for the 
subfamily Cochliopinae, about 2.9-3.7 mm 
tall in adults; without obvious sexual di- 
morphism. Elongate-ovate with an obtuse 
apex. Width/height 52—63%; thin and trans- 
parent; smooth; teleoconch sculpture of very 
fine collabral striations. Periostracum gray. 
About 4.6-5.4 whorls in adult specimens; 
whorls inflated with a deeply impressed su- 
ture. Apical whorl low protruding; about 
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Fig. 1. 


0.23 mm in diameter. Umbilicus perforate; 
slightly obstructed by columellar lip. Ap- 
erture 37-41% of shell height; broadly ovate; 
width/height 80-85%; with an obtuse angle 
at the posterior corner. Aperture prosocline, 
inclined at 21—26° to coiling axis. Peristome 
complete across parietal margin of aperture, 
attached to previous whorl. Outer lip simple 
and thin; neither reflected nor thickened in- 
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Aroapyrgus polius, new species, holotype, UF 175028. Shell height, 3.7 mm. 


ternally. Outer lip straight in lateral profile. 
Operculum thin, transparent, corneous; 
paucispiral, consisting of three rapidly ex- 
panding whorls; nucleus eccentric. 

Type locality. —A small spring-fed pool 
3.5 km northeast of Tamazulapan del Pro- 
greso, Oaxaca, Mexico; 2100 m elevation. 
Holotype: UF 175028; collected 19 Oct 1970 
by Fred G. Thompson. Paratypes: UF 


Table 1.—Shell parameters for Aroapyrgus polius. X = mean, SD = standard deviation. 


SH Sw ApH 
Holotype 3.7 Dall 1.4 1.1 
Paratypes, n = 11 
XG 3.2 1.9 1.3 1.1 
SD 0.2 0.1 0.1 0.1 
Minimum 2.9 1.8 1.2 : 
Maximum 3.4 2.1 1.4 1.1 


ApW 


SW ApH ApW 
Wh SH “SH” ‘ApH 
5.4 0.57 0.37 0.82 
4.9 0.59 0.39 0.83 
0.2 0.03 0.01 0.03 
4.6 0.52 0.37 0.80 
5.4 0.63 0.41 0.85 
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174989, USNM 860566, numerous speci- 
mens; same data as the holotype. The pool 
at the type locality was less than two meters 
deep with a soft silt bottom, and was con- 
gested with thick mats of Chara. The water 
was clear and had a strong odor of hydrogen 
sulfide. Snails were collected by washing 
Chara. 

Remarks. —The genus Aroapyrgus in- 
cludes numerous species, and is widespread 
from southern Ecuador and the Amazon ba- 
sin of Brazil north to Veracruz, Mexico. The 
various species exhibit a diverse array of 
shell forms, varying from depressed-glo- 
bose to ovate-conic. Aroapyrgus polius is 
distinguished from all other congeners by 
its narrow, elongate shape: shells of other 
congeners range from depressed-globose to 
ovate-conic. No close affinities within the 
genus are apparent at present. 

Etymology. —The species name polius is 
from the Classical Greek polios, meaning 
ashy gray, and refers to the shell color. 


Cochliopa perforata, new species 
Fig. 2, Table 2 


Description. —Shell thick; periostracum 
yellow-green; columellar margin of aperture 
opaque white. Large, 3.5—4.3 mm tall; de- 
pressed-ovate; width/height, 79-95%; body 
whorl width 73-86% of height. Spire very 
low, broadly conical. Whorls 4.2—5.1; suture 
weakly impressed; apical whorl 0.12-0.15 
mm in diameter. Umbilicus perforate; base 
of last whorl with a blunt, low spiral crest 
around the umbilical region; crest may be 
obsolete except near the peristome. Sculp- 
ture consisting of fine collabral striations 
over most of shell; circum-umbilical region 
within spiral crest having a few weak raised 
spiral lirae that may be broken into spiral 
series of small papillae. Aperture strongly 
prosocline, inclined 38—42° to coiling axis. 
Aperture 60-79% of shell height, and 65— 
81% of body whorl height. Aperture ovate; 
posterior corner angular and sulcate. Peri- 
stome complete across parietal wall at ma- 
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Fig. 2. 
UF 175911. Sheli height, 4.1 mm. 


Cochliopa perforata, new species, holotype, 


turity; parietal callus thick, opaque; outer 
lip thin, sharp; columellar margin thick, 
rounded. 

Type locality. —A small stream 1 km 
northwest of the Bay of Golfito, Puntarenas 
Province, Costa Rica. Holotype: UF 
175911; collected 27 Jul 1964 by Fred G. 
Thompson. Paratypes: UF 38504, USNM 
850565, numerous specimens; same data as 
the holotype. The stream was about 5 m 
wide and up to one meter deep, with clear 
water and a gravel bottom. Cochliopa per- 
forata was common, but patchy, on grass 
roots along the shore of the stream. It was 
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Table 2.—Shell parameters for Cochliopa perforata. X = mean, SD = standard deviation. 


SH HBW SW ApH 

Holotype 4.1 3.7 4.5 Dp) 
Paratypes, n = 12 

X 3.9 3.6 4.5 2.6 

SD 0.3 0.3 0.1 0.2 

Minimum 3.5 3.3 4.2 2.4 


Maximum 4.3 4.0 4.7 2.9 


found only within 200 m of the mouth of 
the stream above the bay. 

Distribution.—Known only from small 
streams near Golfito, Puntarenas Province, 
Costa Rica. We have examined other spec- 
imens from the following localities: stream 
7.5 km northeast of Golfito (UF 38607); 
small stream at northeast corner of bay, 
Golfito (UF 38589). 

Remarks.—Cochliopa includes four de- 
scribed species (Hershler & Thompson 
1991). All but C. perforata occur in Pana- 
ma. The latter is distinct because of its large 
size, low spiral crest on the base of the last 
whorl, perforate umbilicus, and spiral 
threads in the circum-umbilical region. 
Other described species are smaller, imper- 
forate or only narrowly rimate, lack a basal 
crest, and lack spiral sculpture. 

Etymology. —The species name perforata 
is derived from the Latin perforare, to bore 
through, and refers to the umbilical open- 
ing. 


Heleobops clytus, new species 
Fig. 3, Table 3 


Description. —Shell conical in shape; 
width/height, 49-58%. Sexually dimorphic 
in size; females about 3.2—4.2 mm long and 
with 5.1-6.0 whorls; males about 2.7—2.9 
mm long and with 3.7—4.2 whorls. Suture 
very weakly impressed. Spire straight-sided 
or weakly concave in outline. Apical whorl 
protruding, 0.23-0.24 mm in diameter. Shell 
translucent, light gray. Sculpture of fine col- 


SW WBW ApH 
ApW Wh SH HBW isa 
2.4 4.25 0.91 0.81 0.61 
2.4 4.9 0.86 0.79 0.67 
0.1 0.1 0.1 0.1 0.1 

Me) 4.7 0.79 0.73 0.60 
DS 5.1 0.95 0.86 0.79 


labral striations and sparce, very fine spiral 
striations. Umbilicus imperforate. Aperture 
width/height, 69-83%; height 40-46% of 
shell height. Prosocline, apertural plane in- 
clined about 20° to coiling axis. Peristome 
incomplete across parietal margin; outer lip 
arched forward slightly when viewed in lat- 
eral profile. 

Type locality.—Spring 2 km east-south- 
east of Duverge, Independencia Province, 
Dominican Republic. Holotype: UF 
175170; collected 6 Feb 1976 by Fred G. 
Thompson and Beverly E. Johnson. Para- 
types: UF 135428, USNM 860564, numer- 
ous specimens; same data as the holotype. 
The type locality is a small seepage spring 
run about one meter wide and less than 0.5 
m deep. Snails were collected by washing 
mats of filamentous algae. 

Distribution. —The species is common in 
the Lago de Enriquillo drainage. We have 
examined specimens from the following lo- 
calities. Dominican Republic. Independen- 
cia Province: spring 5.0 km west-northwest 
of Duverge (UF 174881); spring 6.0 km 
west-northwest of Duverge (UF 174884); 
spring 1.0 km west of Las Baitoas (UF 
174887); spring, Boca de Cachon (UF 
174891); spring along north shore of Lago 
de Enriquillo, 4.0 km east of La Descubierta 
(UF 174894); spring 4.0 km east-northeast 
of Neiba (UF 174896). 

Remarks. —This species is very similar in 
appearance to Heleobops docimus Thomp- 
son, 1968 from Florida. Its shell differs from 
the latter by having a slightly less impressed 
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Fig. 3. Heleobops clytus, new species. The holotype, UF 175170 (4.1 mm), is shown on the left (both views) 
while a small paratype male, UF 135428, is shown to the right (same scale as above). 


suture, although this distinction is hardly 
sufficient to warrant specific recognition. It 
differs anatomically by various features of 
the male penis. The penis is stout and cy- 
lindrical with three—five apocrine glands 
along the outer curvature, and with a small 
terminal papilla. The distal-most gland usu- 


ally is separated from the others and is raised 
slightly higher. The penis lacks a basal ex- 
pansion along the outer curvature, and lacks 
a lobe along the inner curvature near the 
terminus. In H. docimus the penis is long 
and tapered distally, and has a conspicuous 
swelling at the base along the outer curva- 


Table 3.—Shell parameters for Heleobops clytus. X = mean, SD = standard deviation. 


SH sw ApH 
Holotype 4.1 DD 1.7 1.3 
Paratypes, °, n = 16 
XG 3.8 2.0 1.6 IP 
SD 0.3 0.1 0.1 0.1 
Minimum 3.2 Na 1.5 1.1 
Maximum 4.2 Depo 1.7 1.3 
Paratypes, 6, n = 12 
XG 2.8 1.5 1.2 1.0 
SD 0.1 0.1 0.1 0.1 
Minimum Doll 1.5 | 0.9 
Maximum 2.9 1.6 1.3 1.0 


ApW 


SW ApH ApW 
Wh SH “SH_ ApH 
5.5 0.54 0.42 0.76 
5.8 0.52 0.42 0.73 
0.2 0.0 0.0 0.0 
5.1 0.47 0.40 0.69 
6.0 0.56 0.46 0.83 
4.0 0.55 0.45 0.77 
0.2 0.0 0.0 0.0 
37/ 0.52 0.44 0.75 
4.2 0.58 0.46 0.79 
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Fig. 4. Pyrgophorus coronatus bermudezi (Aguayo), UF 175165, spring 2 km east-southeast of Duverge, 
Independencia Province, Dominican Republic. Shell height, 3.7 mm. 


ture. It bears a large lobe along the inner 
curvature near the terminus, which causes 
the penis to appear bifurcate. It has two— 
five apocrine glands along the right margin 
near the base and a terminal papilla. 
Heleobops clytus was found with Pyrgo- 
phorus coronatus bermudezi (Aguayo, 1947). 
The latter was described from Pleistocene 
specimens from Lago de Enriquillo and is 
common both in the lake and in springs 
draining to the lake. The holotype is an obese 
individual with spines on the periphery of 
the shell, as occurs in some individuals of 
most forms of Pyrgophorus. Most speci- 
mens of bermudezi lack spines and are more 
slender. Such specimens are very similar in 
shell features to H. clytus, except that the 
whorls are more rotund with a deeper su- 
ture, the peristome is complete in adults, 


and the umbilicus is narrowly rimate (Fig. 
4). 

Etymology. —The genus name Heleo- 
bops, originally treated as feminine 
(Thompson 1968:22), herein is amended to 
masculine gender in accordance with ICZN 
Article 30 (ii). The species name cl/ytus is 
from the Classical Greek k/ytos, meaning 
renowned, and refers to the fact that the 
species is from the first land in the New 
World discovered by eastern explorers. 


Heleobops torquatus, new species 
Fig. 5, Table 4 


Description. —Shell sexually dimorphic. 
Females elongate-conic with attenuated 
apex; spire nearly straight-sided. Mature 
shells 2.7—3.2 mm tall; width/height, 47— 
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Fig. 5. Heleobops torquatus, new species, holotype, UF 175256. Shell height, 2.9 mm. 


53%. Adults having 5.4—6.0 whorls. Body on subsequent whorls strongly impressed. 
whorl with a heavy varix forming a collar Periostracum light gray. Shell transparent; 
behind aperture. Apical whorl strongly pro- smooth, with very faint microsculpture of 
truding; 0.23-0.25 mm in diameter. Suture collabral striations and weaker spiral stri- 


Table 4.—Shell parameters for Heleobops torquatus. X = mean, SD = standard deviation. 


SW ApH ApW 
SH SW ApH ApW Wh SH “SH” ApH 
Holotype 2.9 1.3 1.0 0.84 6.0 0.45 0.34 0.84 
Paratypes, °, n = 10 
XG 2.8 1.5 0.93 0.81 5.6 0.52 0.33 0.86 
SD 0.0 0.1 0.0 0.0 0.2 0.0 0.0 0.0 
Minimum 2.4 1.3 0.84 0.71 5.4 0.47 0.30 0.81 
Maximum 3.2 1.6 0.99 0.87 6.0 0.53 0.34 0.90 
Paratypes, 6, n = 10 
X. 2.3 1.2 0.81 0.65 5.0 0.55 0.36 0.81 
SD 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 
Minimum 2.1 1.1 0.74 0.59 4.8 0.50 0.32 0.70 


Maximum 2.4 1.4 0.84 0.68 52) 0.57 0.40 0.85 
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Fig. 6. Lithococcus aletes, new species, holotype, 
UF 36378. Shell height, 2.4 mm. 


ations. Immature shells imperforate; ma- 
ture shells rimate behind columellar lip. Ap- 
erture ovate; width/height, 81-90%; height 
30-34% of shell height; posterior corner 
weakly angled. Peristome thick; complete 
across parietal margin where it forms a heavy 
parietal callus. Males similar to females but 
smaller and tending to be ventricose; 2.1- 
2.4 mm long and with 4.8-5.2 whorls. 
The measured (below) height and width 
of shell include the expansion of the collar- 
like callus behind the peristome. The height 
and width of the aperture were determined 
from the outer edges of the peristome. 
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The penis is a simple, elongate, blade-like 
structure lacking an expansion at the base 
of the outer curvature and a non-glandular 
lobe on the inner curvature near the ter- 
minus. It also lacks a terminal papilla. The 
outer curvature bears only two apocrine 
glands. 

Type locality.—A marshy stream 2.6 km 
northeast of Snipe, St. Elizabeth Parish, Ja- 
maica. Holotype: UF 175256; collected 31 
Aug 1976 by Fred G. Thompson. Paratypes: 
UF 135427, USNM 860567, numerous 
specimens; same data as the holotype. The 
stream was clear and about one meter deep 
with a fine silt bottom over clay and lime- 
stone. Heleobops torquatus was collected by 
sifting aquatic vegetation. 

Remarks. —This species is readily distin- 
guished from other known Heleobops, as 
well as all other West Indian Hydrobiidae, 
by the collar-like varix behind the aperture. 
The male penis also is unique within the 
genus. 

Etymology.—The species name is de- 
rived from the Latin, torquatus, meaning 
adorned with a collar or necklace. 


Lithococcus aletes, new species 
Fig. 6 


Description. —Shell very small for genus, 
broadly ovate, slightly wider than high. 
Periostracum light brown. Narrowly um- 
bilicate. Whorls, 4.0. Apical whorl planular. 
Protoconch consisting of a single whorl; 
rounded; sculptured with fine collabral stri- 
ations. Teleoconch bearing six heavy spiral 
crests. Superimposed on and between these 
are numerous fine spiral threads and coars- 
er, uneven transverse threads. Uppermost 
crest forming a dished shoulder on the 
whorls. Second crest largest and forming pe- 
riphery of shell. Lower four crests dimin- 
ishing in size toward the base. Aperture 
slightly wider than high; prosocline at an 
angle of 30° to coiling axis. Peristome com- 
plete across parietal wall and broadly adnate 
to previous whorl; outer and basal margins 
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Fig. 7. Littoridina microcona, new species, holotype, UF 175912. Shell height, 2.9 mm. 


very thick. Shell height, 2.4 mm; shell width, 
2.5 mm; aperture height, 1.1 mm; aperture 
width 1.2 mm. 

Type locality. —Rio Baru, 0.5 km above 
mouth of river, Dominical, Puntarenas 
Province, Costa Rica. Holotype: UF 36378; 
collected 12 Jul 1963 by Fred G. Thomp- 
son. 

Remarks. —This species differs from oth- 
er Lithococcus by its much smaller size, and 
the smooth crests on the surface of the shell 
whorls. Lithococcus multicarinatus (Miller, 
1879) and L. venustus Pilsbry, 1950 are 
about 10 mm in diameter as adults, and 
have spiral series of knobs on the crests 
forming a multiple corona on the shell. 

This species is known only from the ho- 
lotype. It is described because it adds greatly 
to the known geographic distribution of the 
genus, and because of the distinctiveness of 
its shell. The microsculpture of the shell 
leaves little doubt about its generic assign- 
ment. The holotype was found in debris on 
the bottom of a quiet pool at the side of the 
Rio Baru, along with numerous live Cochili- 


opa and Zetekina. The Rio Baru is a high- 
gradient river whose headwaters originate 
at about 3000 m elevation. The river lies 
below 100 m only along the lower 4-5 km 
of its course, where it consists of series of 
rocky rapids separated by quieter sand- and 
gravel-bottomed pools. The shell probably 
was washed downstream from a population 
living at higher elevation. Such an occur- 
rence would be consistent with the known 
ecology of other Lithococcus, which occur 
in low-gradient freshwater zones of rivers 
above the influence of tidal fluctuations. 

Etymology.—From aletes, Greek, a va- 
grant, and referring to the origin of the ho- 
lotype. 


Littoridina microcona, new species 
Fig. 7, Table 5 


Description. —Small, about 2.4—2.9 mm 
long; conical; width/height, 49-58%. Apex 
depressed, rounded; first whorl (apex) weak- 
ly protruding; spire convex in outline along 
earlier whorls; last two whorls nearly flat- 
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Table 5.—Shell parameters for Littoridina microcona. X = mean, SD = standard deviation. 


sw ApH Apw 
SH SW ApH Apw Wh SH SH ApH 
Holotype 2.9 1.7 1.3 1.0 6.0 0.58 0.44 0.76 
Paratypes, n = 10 
xg 2.6 1.5 1.1 0.9 4.8 0.57 0.44 0.75 
SD 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 
Minimum 2.4 1.4 1.1 0.8 4.5 0.49 0.42 0.71 
Maximum 2.9 1.6 1.3 0.9 5.0 0.53 0.46 0.81 


sided; last whorl with a weak peripheral keel. 
Whaorls, 4.5—5.0; apical whorl 0.15—0.16 mm 
in diameter. Periostracum grayish-yellow. 
Sculpture of very fine collabral striations 
and finer, sparce spiral microstriations. 
Umbilicus rimate; partially obstructed by 
reflected columellar lip. Aperture ovate; 
width/height, 71-81%; height 42-46% of 
shell height. Plane of aperture inclined 27- 
28° to coiling axis. Peristome thin, sharp, 
incomplete across parietal margin. 

Type locality. —Marshy pool 1.0 km north 
of Boca de Barranca, Puntarenas Province, 
Costa Rica. Holotype: UF 175912; collect- 
ed 19 Jun 1963 by Fred G. Thompson. 
Paratypes: UF 37799, USNM 860568, nu- 
merous specimens; same data as the holo- 
type. The pool was about 10-30 cm deep 
with a mud-gravel bottom. The water was 
slightly brackish and turbid with visibility 
restricted to only a few centimeters. Snails 
were found crawling on dead grasses in shal- 
low water. 

Remarks. —Littoridina includes four 
known species: L. quadichaudi Souleyet, 
1852; L. crosseana (Pilsbry, 1910); L. or- 
cutti (Pilsbry, 1928); and the novelty de- 
scribed herein. Most other hydrobiids re- 
ferred to Littoridina now are placed in 
Heleobia (Hershler & Thompson 1991). 
Littoridina microcona is similar in shell 
shape to L. quadichaudi from Ecuador. It 
differs from all Littoridina by its very small 
size and rather blunt apex. The penis most 
resembles that of L. orcutti from south- 
western Mexico by having a single papilla 


along the inner curvature that bears nu- 
merous smaller glandular papilla. It differs 
from L. orcutti also by having several small, 
slender papillae along the outer curvature 
near the base. 

Etymology.—The species name micro- 
cona refers to the small cone-shaped shell 
of this snail. 


Mesobia, new genus 


Type species. —Mesobia pristina, new 
species. 

Description. —Shell slender; sexuall di- 
morphic in shape and size. Adult females 
elongate-conic, about 2.8—3.0 mm long and 
with about five whorls. Adult males about 
half as long as females, more broadly con- 
ical in shape and with about 3.5 whorls. 
Apical whorl protruding, about 0.25 mm in 
diameter. Teleoconch suture deeply im- 
pressed. Protoconch slightly wrinkled. Te- 
leoconch sculpture of collabral striations. 
Peristome complete in adult specimens, 
simple. Aperture nearly round. Umbilical 
perforation open. Operculum broadly ovate, 
paucispiral. Central radular teeth with 2 
pairs of basal cusps inserting into lateral an- 
gles; lateral angles moderately expanded, 
ventral process well excavated. Animal pale, 
epithelial pigment typically restricted to di- 
gestive gland. Dorsal surfaces of cephalic 
tentacles with longitudinal ciliary tracts; left 
tentacles having transverse ciliary bands. 
Ctenidial filaments about 35. Osphradium 
about 33% of ctenidial length. Stomach 
without posterior caecal chamber. Females 
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Fig. 8. Mesobia pristina, new genus and new species. The holotype, UF 175031 (2.8 mm), is shown on the 
left (both views) while a small paratype male, UF 40421, is shown to the right (same scale as above). 


Ovoviviparous. Small, simply lobate ovary 
lying against posterior edge of stomach. 
Capsule gland an enlarged, thin-walled, 
brood pouch having slightly muscularized 
opening. Albumen gland small, folded lat- 
eral to capsule gland. Sperm sacs small, 
pouch-like, broadly overlapping, pressed 
against left side of albumen gland. Ducts of 
sperm sacs long, narrow. Duct of seminal 
receptacle connecting to oviduct just distal 
to point where latter opens into albumen 
gland; distal to this a short fertilization duct 
connects with distal end of duct of bursa 
copulatrix. Sperm tube short, non-muscu- 
lar. Embryos numerous, small-sized. Small, 
simply lobate testis lying against posterior 
edge of stomach. Prostate gland small, al- 
most entirely non-pallial; vas deferens ex- 
iting just proximal to anterior tip of gland. 
Penis moderate-sized, narrow, with slender 
non-glandular lobe issuing from inner cur- 
vature near distal tip; tip blunt, with ter- 
minal papilla. Penis bearing single, small, 
apocrine glands on outer and inner curva- 
ture basally. 


Remarks. — Although the shell of Meso- 
bia resembles that of Durangonella, char- 
acteristics of genitalia preclude a close re- 
lationship. The presence of apocrine glands 
on the penis places Mesobia in the group of 
Heleobia and related genera. While the pe- 
nis of Mesobia closely resembles those of 
some Heleobops, the former is distinguished 
from all other genera in this group by its 
OVvOviviparous reproductive mode, and by 
females having a prominently twisted al- 
bumen gland and very small sperm pouch- 
es. 


Mesobia pristina, new species 
Fig. 8, Table 6 


Description. —Shells sexually dimorphic. 
Females slender; elongate-conic; about 2.8— 
3.2 mm long; width/height, 49-59%. Spire 
nearly straight-sided or weakly convex in 
outline. Thin and transparent. Periostra- 
cum light grayish-brown. Teleoconch sculp- 
ture of very fine collabral striations. Apical 
whorl protruding, 0.24—0.26 mm in diam- 
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Table 6.—Shell parameters for Mesobia pristina. X = mean, SD = standard deviation. 


OW ApH pou 
SH SW ApH ApW Wh SH SH ApH 
Holotype 2.8 1.5 0.91 0.75 5.0 0.55 0.32 0.83 
Paratypes, 2, n = 13 
X 2.9 1.5 0.92 0.78 5.0 0.53 0.32 0.85 
SD 0.1 0.1 0.0 0.0 0.2 0.0 0.0 0.0 
Minimum 2.8 1.4 0.87 0.74 4.8 0.49 0.30 0.80 
Maximum 32 1.6 0.96 0.81 5.3 0.59 0.34 0.93 
6,n= 10 
X 1.5 1.0 0.64 0.56 3.5 0.66 0.43 0.85 
SD 0.1 0.1 0.0 0.0 0.2 0.0 0.0 0.0 
Minimum 1.4 0.9 0.59 0.50 Be) 0.60 0.40 0.81 
Maximum 1.6 et 0.68 0.59 3.9 0.69 0.46 0.90 


eter. Whor!s 4.8—5.3 in adults; suture deeply 
impressed. Umbilicus broadly perforate; 
opening partially obstructed by columellar 
margin of peristome. Aperture height 30- 
34% of shell height; broadly ovate, width/ 
height, 80-93%; posterior corner broadly 
rounded, not angular. Apertural plane in- 
clined 21-—22° to coiling axis. Peristome 
complete across parietal margin of aperture 
and narrowly in contact with or occasionally 
free from previous whorl. Lip thin and sharp; 
simple, not reflected nor with internal cal- 
lus; outer basal margin slightly advanced. 
Males smaller than females, about 1.4—1.6 
mm long; more broadly conic, width/height, 
60-69%. Whorls fewer, 3.2—3.9 in adults; 
last whorl tending to become ventricose. 
Aperture relatively larger and more nearly 
rounded; height 40-46% of shell height; 
height/width, 81-90%; nearly always solute 
from previous whorl in adults. 

Type locality.—Lago de Yajoa, at the 
north side of an island near Agua Azul, Cor- 
tez Province, Honduras. Holotype: UF 
175031; collected 29 Aug 1964 by Fred G. 
Thompson. Paratypes: UF 40421, USNM 
860569, numerous specimens; same data as 
the holotype. The type locality is a small 
cove on the north side of a small island near 
Agua Azul. The water was about 3 m deep 
and was clear to the bottom. Snails were 


collected by washing filamentous algae. The 
algae formed large floating mats amid 
aquatic angiosperms of the genera Nuphar, 
Eichornia, Myriophyllum, Utricularia and 
Scirpus. 

Etymology.—The name Mesobia (femi- 
nine) is taken from Meso America and the 
Classical Greek bios, and refers to the geo- 
graphic occurrence of the genus. The species 
name pristina is from the Latin pristinus, 
meaning primitive, and refers to the rela- 
tionship of Mesobia to Heleobia and allies. 


Texapyrgus, new genus 


Type species. —Texapyrgus longleyi, new 
species. 

Description. —Shell minute, eiongate- 
conic to turreted. Apical whorl protruding, 
about 0.16 mm in diameter perpendicular 
to initial suture. Teleoconch sutures deepiy 
impressed. Protoconch surface coarsely 
wrinkled. Teleoconch sculpture of numer- 
ous, strong, evenly spaced spiral lines; col- 
labral striations weaker. Peristome com- 
plete in adult specimens, simple. Aperture 
ovate. Umbilical perforation open. Oper- 
culum broadly ovate, paucispiral. Central 
radular teeth with single pair of large basal 
cusps inserting into region where lateral an- 
gles originate. Lateral engles moderately ex- 
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panded; ventral process well excavated. An- 
imal blind, unpigmented. Cephalic tentacles 
without ciliary bands or tracts. Ctenidial fil- 
aments about 10. Osphradium about a third 
as long as ctenidium, extending to near pos- 
terior end of ctenidium. Females oviparous. 
Ovary a large simple sac. Albumen gland 
with short posterior bend. Bursa copulatrix 
absent. Small seminal receptacle pressed 
against right side of coiled oviduct. Oviduct 
connecting with anterior edge of folded al- 
bumen gland via a short duct and coursing 
anteriorly as non-muscular sperm tube. 
Short duct from seminal receptacle opening 
into oviduct slightly anterior to above. 
Sperm tube joining anterior capsule gland; 
genital aperture slightly muscularized. Tes- 
tis of numerous, simple lobes posterior to 
stomach. Prostate gland small, with very 
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Texapyrgus longleyi, new genus and new species, holotype, USNM 860551. Shell height, 1.6 mm. 


shortpallial portion; vas deferens exiting 
from base of blunt anterior edge of gland. 
Penis elongate, tapering, with single stalked 
apocrine gland on outer curvature near mid- 
length. 

Remarks. —The presence of an apocrine 
gland on the penis places Texapyrgus in the 
group of Heleobia and related genera. Tex- 
apyrgus most closely resembles Balconorbis 
anatomically, but differs in various shell 
features and by females having a sperm 
pouch. 


Texapyrgus longleyi, new species 
Fig. 9, Table 7 


Description. —Shell height, 1.4-1.8 mm. 
Male shells slightly smaller and narrower 
than those of females. Spire nearly straight, 
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Table 7.—Shell parameters for Texapyrgus longleyi. X = mean, SD = standard deviation. 


SH SW ApH 
Holotype 1.6 0.82 0.50 
Paratypes, n = 9 
X 1.53 0.77 0.47 
SD 0.1 0.1 0.0 
Minimum 1.4 0.69 0.42 
Maximum 1.6 0.85 0.53 
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SW ApH ApW 
ApW Wh SH “SH” ApH 
0.40 5.5 0.51 0.31 0.80 
0.39 eZ; 0.53 0.32 0.84 
0.0 0.2 0.0 0.1 0.0 
0.36 5.0 0.51 0.30 0.77 
0.46 5.5 0.55 0.34 0.90 


although sometimes slightly concave or 
convex depending on position of body 
whorl. Thin and transparent. Periostracum 
light brown. Protoconch, 1.0—1.25 whorls, 
protruding, slightly tilted, with strongly 
wrinkled surface that becomes smooth on 
early teleoconch; protoconch diameter, 
about 0.16 mm. Spiral lines prominent on 
teleoconch, crossed occasionally by strong 
collabral striae. Twenty—thirty spiral lines 
on body whorl, extending from suture into 
umbilical area. Whorls, 5.0—5.5 in adults; 
sutures deeply impressed. Umbilicus per- 
forate; opening sometimes constricted by 
columellar margin of aperture. Aperture 30- 
34% of shell height, broadly ovate, width/ 
height, 77-90%; broadly rounded below, 
slightly angled above. Apertural plane near 
parallel to coiling axis. Peristome complete 
across parietal margin and narrowly in con- 
tact with previous whorl. Lip thin, sharp, 
very slightly reflected along inner margin. 
Type locality.—Spring on east side of 
Devils River in canyon just downflow from 
Slaughter Bend, Amistad National Recre- 
ation Area, about 32 km north of Del Rio, 
Val Verde County, Texas, United States 
(Hershler & Longley 1987, fig. 2). Holotype: 
USNM 860551; collected by R. Hershler 
and Susannah Corona, Aug 1986 (from se- 
ries of pooled samples). Paratypes: UF 
172632, USNM 860552, numerous speci- 
mens; same data as the holotype. The type 
locality is a small rheocrene discharging di- 
rectly into the Devils River. The spring had 
a gravel bottom and lacked aquatic vege- 


tation. Snails and other phreatic animals 
were collected by placing a fine mesh net 
into the main spring orifice and then peri- 
odically removing and washing the net. 
Other phreatic fauna included Phreatodro- 
bia coronae Hershler & Longley, 1987 and 
various crustaceans. 

Etymology. —The name Texapyrgus 
(masculine) is taken from Texas and the 
Classical Greek pyrgos, meaning tower, and 
refers to the geographical occurrence of the 
genus and its elongate shell. The species is 
named after Glenn Longley of the Edwards 
Aquifer Research and Data Center (South- 
west Texas State University), who provided 
logistical support for the second author’s 
fieldwork in Texas. 
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REDESCRIPTION OF HELMETOPHORUS RANKINI 
HARTMAN, 1978 
(POLYCHAETA: HELMETOPHORIDAE) AND ITS 
TRANSFER TO THE FLABELLIGERIDAE 


Christopher J. Glasby and Kristian Fauchald 


Abstract.—The only representative of the Helmetophoridae, Helmetophorus 
rankini Hartman, 1978, is redescribed and transferred to the Flabelligeridae. 
The species shares in common with the Flabelligeridae a papillated body sur- 
face, a buccal region with branchiae and grooved palps that is covered (partially) 
by a cephalic hood, weakly developed parapodia, and cross-barred capillaries. 


The Helmetophoridae is currently rep- 
resented by a single species, He/metophorus 
rankini Hartman, 1978, collected from the 
Weddell Sea, Antarctica in 3111 m. The spe- 
cies has not been recorded since the original 
description. During a recent study of phy- 
logenetic relationships of nereidoid poly- 
chaetes by CJG, it was found that Helme- 
tophoridae was assigned to the order 
Phyllodocida: superfamily Nereidoidea by 
George & Hartmann-Schroder (1985:23). 
The classification of the Helmetophoridae 
was influenced by Hartman’s (1978) opin- 
ion that H. rankini resembled the Hesio- 
nidae in having the first three segments with 
tentacular cirri, a muscular eversible pro- 
boscis, and biramous parapodia. We have 
examined the type specimens of H. rankini, 
plus an additional specimen from near the 
type locality, and find that this species should 
be transferred to the order Flabelligerida: 
family Flabelligeridae. 


Order Flabelligerida 
Family Flabelligeridae 
Saint-Joseph, 1894 
Genus Helmetophorus Hartman, 1978 


Type species. —Helmetophorus rankini 
Hartman, 1978 by monotypy. 

Diagnosis. —Flabelligerids with buccal 
apparatus (prostomium and peristomium) 


partially covered by cephalic hood. Oral tube 
non-retractile, cylindrical and muscular. 
Branchiae, 5 pairs, of 2 types: 3 pairs cla- 
vate-cirriform, arising from reduced bran- 
chial membrane; 2 pairs foliaceous, arising 
posteroventrally to branchial membrane. 
First parapodia lacking neuropodia (and 
neurosetae), subsequent ones with both 
neuropodia and notopodia. All setae cross- 
barred capillaries. Anterior setae directed 
forward, but not prolonged and cage-form- 
ing. 

Remarks. —The most remarkable feature 
of this genus is the prominent oral tube, 
which appears not to be retractable. Other 
flabelligerids having an oral tube include 
Buskiella McIntosh, 1885; Therochaeta 
Chamberlin, 1919; and Therochaetella 
Hartman, 1967. Helmetophorus differs in 
lacking a true cephalic cage, and in having 
an extremely reduced branchial membrane 
with few branchial filaments. The genus also 
shows some resemblance to Diplocirrus 
Haase, 1915, in having branchial filaments 
of two types; however, Diplocirrus has 4 pairs 
of branchiae (Fauchald 1977:116). The ge- 
neric groupings within the Flabelligeridae 
are poorly understood (Chamberlin 1919: 
397, Fauchald 1972:213), and it is not pos- 
sible to further evaluate the relationship of 
Helmetophorus within the family at this 
time. 
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Helmetophorus rankini Hartman 
Fig. la—d 


Helmetophorus rankini Hartman, 1978:145, 
fig. 1 la-f. 


Material examined. —Holotype: USNM 
46748, Antarctic Ocean, Weddell Sea, 
73°28.4’S, 30°26.9'W, USCGC Glacier Cr. 
2, Sta. 22, 3111 m, coll. J. S. Rankin, 13 
Mar 1969. Paratypes: 4 (USNM 46749), 
collection details as for holotype. Non-type: 
1 (USNM 97424), Antarctic Ocean, Wed- 
dell Sea, 73°52’S, 31°18’W, USCGC Glacier 
Cr. 2, Sta. 21, 2288 m, coll. J. S. Rankin, 
13 Mar 1969, det. K. Fauchald. 

Description. — Holotype complete with 22 
setigers, 6.5 mm long, 0.8 mm wide maxi- 
mally; left 4th parapodium removed, not 
3rd as indicated by Hartman (1978: fig. 11d); 
moderately-well preserved, many setae 
damaged. 

Body inflated anteriorly, widest at setiger 
9, tapering greatly after setiger 12 to well 
defined tail; color in alcohol white, setae 
clear; body papillae minute (1 8—24 um long), 
clavate, sparsely covering dorsum and ven- 
trum, more abundant on parapodia with ad- 
ditional 2-3 larger papillae (0.1-0.4 mm 
long) on presetal and/or postsetal lips (Fig. 
1c, d); mucous coat or encrusted sand grains 
absent. 

Prostomium rounded dorsally, ill-defined 
anteriorly merging into oral tube; eye-spots 
absent (Fig. 1a). Oral tube cylindrical, mus- 
cular with pair of inner dorsal lips arranged 
in sagittal plane, separated by deep medial 
groove (Fig. 1b). Palpal scars anterolateral 
to prostomium (Fig. la, b). Cephalic hood 
helmet-like dorsally, low and collar-like 
ventrally, extending anteriorly to branchial 
membrane (Fig. la). Branchial membrane 
ridge-like, convoluted laterally, extending 
across dorsum behind prostomium poste- 
riorly (Fig. la, b). Branchiae, 5 pairs, ar- 
ranged as follows (B4 and BS5 absent in ho- 
lotype, arrangement inferred by scars): Bl 
arising laterally from anterior end of bran- 
chial membrane; B2 arising dorsolaterally 
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from dorsal crest in branchial membrane; 
B3 arising posterior to B2 from branchial 
membrane between ventral locp and mid- 
dorsal region; B4 arising laterally just below 
ventral loop of branchial membrane; and 
B5 arising just dorsolaterally to B4 (Fig. 1a, 
b). 

Parapodia low, first pair with notopodia 
only, remaining pairs with both noto- and 
neuropodia; anterior parapodia directed an- 
terolaterally (Fig. la), posterior parapodia 
directed posterolaterally. Notopodia and 
neuropodia with small retractile conical 
lobes and small bundles of setae; distance 
between noto- and neuropodia similar 
throughout (Fig. Ic, d). True aciculae ab- 
sent, although 6 or so fine, short internal 
spines present ventral to neurosetae (Fig. lc, 
d). 

All setae cross-barred capillaries, poste- 
rior ones appearing to have tips with weaker 
bars (Fig. lc, d); setae of parapodia in mid- 
body generally slightly longer than those of 
anterior and posterior parapodia. Notosetae 
and neurosetae similar within parapodium, 
with 3-7 capillaries in each bundle, varying 
in basal width (3.5-8.8 um) and length 
(about 0.5 to almost 2 times body width). 

Anus terminal; no indication of anal cirri. 

Variation. —Paratypes approximately 
same size and numbers of setigers as ho- 
lotype, generally poorly preserved. Body 
widest over setigers 6—9. Head region more 
extended (i.e., cephalic hood retracted) than 
in holotype, exposing smooth posterior buc- 
cal region. B1—B3 usually absent or dam- 
aged; B4, BS absent, branchial scars difficult 
to discern. Non-type specimen with B4 
present, foliaceous, similar in length to cla- 
vate-cirriform type; one palp present, weak- 
ly grooved, extending just beyond oral tube. 

Remarks.—Since Hartman (1978) con- 
sidered this species to resemble Hesionidae, 
her terminology and interpretation of cer- 
tain head-end characters reflected that opin- 
ion. For example, she considered the first 
four segments to be achaetous, with seg- 
ments 1-3 each having a pair of tentacular 
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Fig. 1. Helmetophorus rankini: a, Holotype, head-end, lateral view (B1, B2 illustrated from other material; 
B4, B5 absent, scars only visible); b, Diagrammatic representation of head-end, frontal view (B4, BS of left-side 
not shown); c, Paratype, left parapodium 6, posterior view; d, Paratype, left parapodium 15, anterior view. 
Abbreviations: B1—B5 = branchiae; Bm = branchial membrane; Ch = cephalic hood; D1 = dorsal lip; Ot = oral 
tube; Pr = prostomium; Ps = palpal scar. All scale bars in mm. 
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cirri and segment 4 being long and neck- 
like. These so-called segments are here con- 
sidered to be a part of the buccal apparatus 
(1.e., pre-segmental), and her tentacular cirri 
are interpreted as branchiae. Hartman over- 
looked the branchial scars of the posterior 
2 pairs of branchiae (B4, BS). 

There remain some questions concerning 
the origin and function of the branchial ap- 
pendages in this species. Branchiae 4 and 5 
may not be homologous with B1-B3 be- 
cause the latter arise from the branchial 
membrane and are clavate-cirriform in 
shape, whereas B4 and BS arise posterior to 
the branchial membrane and B4, at least, is 
foliaceous. None of the material had B5 
present and the shape of this structure is 
unknown. However, as flabelligerids may 
have 2 different types of branchial append- 
ages (e.g., Diplocirrus species), for the pres- 
ent all 5 pairs are tentatively considered to 
be branchiae. A phylogenetic revision of the 
family may serve to clarify this point. 
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POLYNOIDS COMMENSAL WITH GORGONIAN AND 
STYLASTERID CORALS, WITH A NEW GENUS, 
NEW COMBINATIONS, AND NEW SPECIES 
(POLYCHAETA: POLYNOIDAE: POLYNOINAE) 


Marian H. Pettibone 


Abstract. —Some commensal polynoids, living in close association with gor- 
gonian and stylasterid corals, are referred to a new genus, Gorgoniapolynoe, 
including Polynoe caeciliae Fauvel, Harmothoe corralophila Day, Polynoe us- 
chakovi Britayev, and five new species (G. bayeri, G. cairnsi, G. galapagensis, 
G. muzikae, G. pelagica). The polynoids invade the corals, resulting in galls 
and tunnels for the passage of the worms. The anterior few elytral pairs of the 
polynoids are modified. An additional bathypelagic polynoid from off Bermuda, 
showing the same type of modified elytra, is also included as a new species in 


the genus. 


Many polynoid species are found living 
in close association with corals. Among them 
are some species that invade gorgonian and 
stylasterid corals, causing the latter to grow 
around them, and forming galls with open 
tunnels on their sides for passage of the pol- 
ynoids. In this group of polynoids, the an- 
terior one to three pairs of elytra are mod- 
ified, forming translucent chitinous areas 
with scattered microtubercles and micro- 
papillae. This condition was shown by Day 
(1960:278, fig. 2a) for Harmothoe corralo- 
phila, associated with the stylasterid Allo- 
pora bithalamus, and by Britayev (1981:819, 
fig. 1:1-9) for Polynoe uschakovi, associated 
with the gorgonian Callogorgia sp. The two 
polynoid species are referred herein to the 
new genus Gorgoniapolynoe. Also included 
in the new genus are Polynoe caeciliae Fau- 
vel, 1913 (which is associated with the gor- 
gonian Corallium johnsoni), and five new 
species. A small bathypelagic polynoid from 
off Bermuda, possibly a juvenile, is also 
placed here, based on the same unique type 
of anterior elytra as found in the species 
referred to the new genus. 

The polynoid commensals were removed 


from their gorgonian and stylasterid hosts 
by Frederick M. Bayer, Katherine M. Mu- 
zik, Stephen D. Cairns, Lauren Mullineaux, 
and Helmut Zibrowius (for Gesa Hart- 
mann-Schroder). In addition to the USNM 
collections in the Smithsonian Institution, 
the specimens examined are deposited in 
the British Museum of Natural History, 
London (BMNH); the Muséum National 
d’Histoire Naturelle, Paris (MNHNP); the 
Musée de Monaco, Monaco-Ville (MOM); 
the Zoologisches Staatsmuseum, Hamburg 
(ZMH); the Zoological Museum State Uni- 
versity, Moscow (ZMSUM); and the Zoo- 
logical Institute Academy of Sciences, Len- 
ingrad (ZIASL). 


Family Polynoidae Kinberg, 1856 
Subfamily Polynoinae Kinberg, 1856 
Gorgoniapolynoe, new genus 


Type species.—Gorgoniapolynoe bayeri, 
new species. Gender: feminine. 

Type locality. —Philippine Islands, with 
gorgonian Narella clavata (Versluys). 

Diagnosis. —Segments 33-63. Elytra and 
elytrophores 15 pairs, on segments 2, 4, 5, 
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7, alternate segments to 23, 26, 29, and 32. 
Anterior 1-3 pairs of elytra modified, with 
amber-colored, translucent, chitinous cen- 
tral area furnished with microtubercles and 
micropapillae; following elytra smooth, 
without tubercles. Dorsal cirri on non-ely- 
trigerous segments, with cirrophores and 
long distal styles; dorsal tubercles in line 
with elytrophores. Prostomium bilobed, 
with lobes rounded to subtriangular, with 
or without small cephalic peaks; median an- 
tenna with ceratophore in anterior notch, 
with long distal style; short lateral antennae 
with distinct ceratophores inserted ventral- 
ly, removed from median antenna; palps 
stout, tapered; 2 pairs of eyes. First segment 
not distinct dorsally; tentaculophores lateral 
to prostomium, usually achaetous, with 2 
pairs of dorsal and ventral tentacular cirri. 
Second or buccal segment without nuchal 
fold, with first pair of elytrophores, bira- 
mous parapodia and long ventral buccal cir- 
ri, lateral to mouth. Eversible pharynx with 
9 pairs of border papillae and 2 pairs of jaws. 
Parapodia biramous, with notopodia sub- 
conical, smaller and shorter than neuropo- 
dia; neuropodia with presetal acicular lobe 
diagonally truncate, with thick, digitiform 
or bulbous supraacicular process; postsetal 
lobe shorter, rounded. Notosetae few (0-7), 
extending only slightly beyond notopodia, 
smooth, acicular, about as stout as neuro- 
setae. Neurosetae with faint spinose rows, 
all or mostly all with bifid tips. Ventral cirri 
extending to about tips of neuropodia. 
Prominent thickened glandular areas on 
bases of ventral cirri, beginning about seg- 
ment 11-18. Commensal with gorgonian 
and stylasterid hydrocorals, forming mu- 
cous tubes and modifying the host, forming 
tunnels. 

Exceptions to the above diagnosis include 
the following: for G. corralophila, notosetae 
long and numerous, with spinose rows; neu- 
rosetae with prominent spinose rows; for G. 
pelagica, bathypelagic, not associated with 
hydrocorals, 15 segments, 12 pairs of elytra, 
notosetae long, with spinose rows, forming 
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radiating bundle. The two species are in- 
cluded in the genus based on the unique 
modified anterior elytra. 

Etymology. —The genus name is based on 
the association of polynoid worms with 
some gorgonian corals. 


1. First pair of elytra modified (Figs. 
5A, B, 7A, B, 9A, C, 12A, B, 14A, 
B, 16A, C; Britayev 1981, fig. 1:5, 
i ehh! ASW s Phe merece eB AS Saal 2 
— First and 2nd pairs of elytra modi- 
fied (Figs. 1A, C, D, 3A—C). Noto- 
setae few, short, acicular (Figs. 2B, 
GE, JF; 4@3 DSF) 
— First, 2nd, and 3rd pairs of elytra 
modified (Fig. 15A, B; Day 1960, 
fig. 2a). Notosetae numerous, long, 
with spinose rows (Fig. 15D-—F). 
Prostomial lobes wide, subtriangu- 
lar, with small peaks (Fig. 15A). 
Commensal with stylasterid Al/lo- 
pora bithalamus, ee 
age Nl cal bs G. corralophila (Day), new 
combination 
2. Body with 12 pairs of elytra and 25 
segments. Notosetae numerous, 
long, with spinose rows (Fig. 16E- 
G). Prostomial lobes rounded, with- 
out peaks (Fig. 16A). Bathypelagic 
eke aay til G. pelagica, new species 
— Body with 15 pairs of elytra and 33- 
63 segments. Notosetae few, short, 
smooth, acicular (Figs. 6C, D, 8C, 
D, 10A-C, E, F, 14E-G, I). Com- 
mensal with gorgonian and stylas- 
teridicorals Peer Ua! Ao oe 3 
3. Chitinous area of modified elytra 
large, with narrow, clear border 


(FigssS As Big As, Baas. dose.eelaet 4 
— Chitinous area of modified elytra 

small, with wide, clear, medial bor- 

der (Figs. 9A, C, 12A, B, 14A, B; 

Britayev 19S8iefign 1:5) oes sae 5 


4. Elytral chitinous area with crescent- 
shaped microtubercles and circular 
micropapillae (Fig. 5B). Prostomial 
lobes wide, subtriangular, without 
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cephalic peaks (Fig. 5A). Commen- 
sal with gorgonians, Primnoidae: 
Candidella helminthophora, Coral- 
lidae: Corallium sp., and Acantho- 
gorgiidae: Acanthogorgia sp. 
St Reese G. muzikae, new species 
— Elytral chitinous area with oval mi- 
crotubercles and globular micropa- 
pillae (Fig. 7B). Prostomial lobes 
rounded, with small cephalic peaks 
(Fig. 7A). Commensal with gorgo- 
nian, Primnoidae: Narella ambigua 
ene Us G. galapagensis, new species 
5. Elytral chitinous area with conical 
and round microtubercles and cy- 
lindrical micropapillae (Britayev 
1981, fig. 1:7a—e). Commensal with 
gorgonian, Primnoidae: Callogorgia 
Spe: G. uschakovi (Britayev), new 
combination 
— Elytral chitinous area with round 
microtubercles and elongate, glob- 
ular micropapillae (Figs. 9C, 12B) 6 
6. Prostomial lobes truncate, without 
peaks (Fig. 9B). Commensal with 
gorgonians, Corallidae: Corallium 
UINIPCTIGIC Ak hE ee Aly. ae nea ee 
ban Se ee G. guadalupensis, new species 
— Prostomial lobes rounded, without 
peaks (Figs. 12A, 14A). Commensal 
with gorgonians, Corallidae: Coral- 
lium johnsoni, C. niobe, C. tricolor; 
Primnoidae: Candidella imbricata; 
Acanthogorgiidae: Acanthogorgia 
aspera G. caeciliae (Fauvel), new 
combination 
7. Chitinous area of modified elytra 
with low microtubercles and glob- 
ular micropapillae (Fig. 1C). Neu- 
rosetae with short, stout secondary 
tooth (Fig. 2D). Prostomial lobes 
rounded, without peaks (Fig. 1B). 
Commensal with gorgonian, Prim- 
noidae: Narella clavata .......... 
PALM NAL AS cay G. bayeri, new species 
— Chitinous area of modified elytra 
with conical microtubercles and cy- 
lindrical micropapillae (Fig. 3B). 
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Neurosetae with long, delicate sec- 
ondary tooth (Fig. 4G). Prostomial 
lobes wide, subtriangular, without 
peaks (Fig. 3A). Commensal with 
stylasterid Allopora eguchii 
G. cairnsi, new species 


Gorgoniapolynoe bayeri, new species 
Figs. 1, 2 


Material examined.—North Pacific 
Ocean: Philippine Islands, North Minda- 
nao, Tagolo Light, 8°47'N, 123°35’E, 294 
m, Albatross sta 5543, 20 Aug 1909, on gor- 
gonian Narella clavata, removed by F. M. 
Bayer, holotype (USNM 80080), paratype 
(USNM 80081). 

Description. —Holotype incomplete pos- 
teriorly, 7 mm long, 2 mm wide including 
setae, 35 segments; complete paratype 10 
mm long, 2 mm wide, 43 segments. Body 
elongate, flattened, tapering posteriorly. First 
2 pairs of elytra modified: central part am- 
ber-colored, chitinous, translucent, with 
scattered low microtubercles and globular 
micropapillae; thicker chitinous area on 
posterior and lateral sides and narrow light 
border (Fig. 1A, C, D). Following elytra thin, 
transparent, without tubercles or papillae, 
denser around place of attachment; elytra 
becoming smaller posteriorly (Fig. 1E, F). 
Dorsal cirri with large cylindrical cirro- 
phores on posterior sides of notopodia; styles 
long, tapering distally, extending far beyond 
neurosetae, with scattered clavate micro- 
papillae; dorsal tubercles nodular (Figs. 1B, 
2A, F). 

Prostomium bilobed, rounded anteriorly, 
without cephalic peaks; ceratophore of me- 
dian antenna in anterior notch, with style 
long, tapered, extending far beyond palps 
and extended pharynx; lateral antennae with 
distinct ceratophores inserted on lateroven- 
tral part of prostomium, some distance from 
ceratophore of median antenna, with short, 
subulate styles; palps stout, tapered; 2 pairs 
of eyes moderate in size, anterior pair in 
region of greatest width, posterior pair pos- 
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Fig. 1. 
extended; B, Same, elytra removed, pharynx not shown; C, Right Ist elytron from segment 2, with detail of 
micropapillae and microtubercles; D, Right 2nd elytron from segment 4; E, Right 3rd elytron from segment 5; 
F, Right 6th elytron from segment 11; G, Right elytrigerous parapodium from segment 2, anterior view, acicula 
dotted; H, Notosetae from same; I, Lower, middle and upper neurosetae from same, with detail of tips. Scales 
= 0.5 mm for A, B; 0.2 mm for C-F; 0.2 mm for G; 0.1 mm for H, I. 


terolateral (Fig. 1A, B). Tentaculophores 
lateral to prostomium, achaetous, with 2 
pairs of tentacular cirri, dorsal pair slightly 
shorter than median antenna and longer than 
ventral pair (Fig. 1B). Segment 2 without 
nuchal fold, with large elytrophores, bira- 
mous parapodia, and ventral buccal cirri 
longer than following ventral cirri, similar 
to tentacular cirri (Fig. 1B, G). Notosetae 
few (7), smooth, with pointed tips (Fig. 1H); 
neurosetae slender, finely spinose, upper and 
lower ones with blunt tips, middle ones with 


Gorgoniapolynoe bayeri, holotype (USNM 80081): A, Dorsal view of anterior end, pharynx fully 


notched or bifid tips (Fig. 11). Extended 
pharynx with 9 dorsal and 9 ventral border 
papillae and 2 pairs of chitinous jaws (Fig. 
1A). 

Biramous parapodia with conical noto- 
podium, smaller and slightly shorter than 
neuropodium; neuropodium with longer, 
subconical presetal acicular lobe with thick, 
short, digitiform supraacicular process and 
shorter, subconical postsetal lobe (Fig. 2A, 
B). Notosetae relatively few (7 on 2nd, 6—4 
on 10th—12th, 2 on mid-body), extending 
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Fig. 2. Gorgoniapolynoe bayeri, holotype (USNM 80081): A, Right cirrigerous parapodium from segment 
10, posterior view; B, Right elytrigerous parapodium from segment 11, anterior view, acicula dotted; C, Notosetae 
from same, with detail of tip; D, Middle and upper neurosetae from same, with detail of tips; E, Right middle 
elytrigerous parapodium, anterior view, acicula dotted; F, Right middle cirrigerous parapodium, posterior view. 


Scales = 0.2 mm for A, B, E, F; 0.1 mm for C, D. 


beyond tip of neuropodium, slightly stouter 
than neurosetae, smooth, with tips pointed, 
some with slightly notched tips (Fig. 2C). 
Supraacicular neurosetae slightly more slen- 
der, with longer, faint spinose regions, and 
entire or slightly notched tips; subacicular 
neurosetae with shorter spinose regions and 
bifid tips (Fig. 2D). Ventral cirri short, ta- 
pering, extending to about tips of neuro- 
podia (Fig. 2A, B). Enlarged glandular areas 


on bases of ventral cirri, beginning about 
segment 18 (Fig. 2E, F). Small nephridial 
papillae beginning on segment 6. Pygidium 
with pair of long anal cirri. 
Etymology.—The species is named for 
Frederick M. Bayer, who removed the poly- 
noid and identified the gorgonian host. 
Biology. —Gorgoniapolynoe bayeri was 
collected on the gorgonian Narella clavata 
(Versluys) (Gorgonacea: Primnoidae), where 
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the enlarged basal scales of the polyps arch 
over, overlap, and produce tunnels for the 
passage of the worm. 

Distribution. —North Pacific Ocean, Phil- 
ippine Islands, in 294 meters. 


Gorgoniapolynoe cairnsi, new species 
Figs. 3, 4 


Material examined. —Southern Ocean: off 
Auckland Islands, 51°00’S, 162°01’E, 333- 
371 m, Eltanin sta 1411, 8 Feb 1965, in 
calcareous stem of stylasterid hydrocoral 
Allopora eguchii, holotype (USNM 80082), 
3 paratypes (USNM 80084), young para- 
type (USNM 80083), all removed by S. 
Cairns. ; 

Description.—Holotype 12 mm long, 4 
mm wide, 42 segments; paratypes 15 mm 
long, 4 mm wide, 42 and 45 segments; young 
paratype 11 mm long, 4 mm wide, 36 seg- 
ments. Body elongate, linear, flattened dor- 
soventrally, tapering slightly anteriorly and 
more so posteriorly. First pair of elytra cov- 
ering prostomium, rest leaving middorsum 
uncovered. First 2 pairs of elytra modified: 
central area amber-colored, chitinous, 
transparent, with low conical microtuber- 
cles and cylindrical micropapillae; sur- 
rounding area smooth, except for few mi- 
cropapillae (Fig. 3A—C). Following elytra 
smooth, denser around place of attachment 
to elytrophores, with some scattered micro- 
papillae (Fig. 3C, D). Dorsal cirri with cy- 
lindrical cirrophores and styles extending 
far beyond setae, anterior ones mostly thick, 
bulbous basally, with few micropapillae, 
posterior ones long, slender, cylindrical; 
dorsal tubercles inflated, nodular (Fig. 4A, 
E). 

Bilobed prostomium with anterior lobes 
wide, subtriangular, without distinct peaks; 
ceratophore of median antenna in anterior 
notch, style longer than palps; ceratophores 
of lateral antennae inserted lateroventrally, 
some distance from ceratophore of median 
antenna, with styles short, subulate; palps 
stout, tapered; 2 pairs of rather large eyes, 
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anterior pair in region of greatest width, 
larger than posterolateral pair (Fig. 3A). 
Tentaculophores lateral to prostomium, 
each with single aciculum, 0-1 setae, and 
pair of long, tapering tentacular cirri, sim- 
ilar to median antenna; dorsal one longer 
than ventral one (Fig. 3A, F). Segment 2 
with first pair of large elytrophores, bira- 
mous parapodia, and long ventral buccal 
cirri, similar to tentacular cirri; notosetae 
lacking; neurosetae slender, spinose, with 
bulbous tips and slender secondary tooth 
(Fig. 3A, G, H). 

Biramous parapodia with smaller noto- 
podium, short, subconical; larger neuro- 
podium with subconical presetal acicular 
lobe with thick supraacicular process; post- 
setal lobe shorter, subconical to rounded 
(Fig. 4A, C-E). Notosetae few (0 on seg- 
ments 2 and 3, 2—5 on following segments), 
smooth, acicular (Fig. 4F). Upper neuro- 
setae with long spinose regions, and delicate 
secondary tooth; lower neurosetae with short 
spinose regions, mostly with delicate sec- 
ondary tooth (Fig. 4B, G). Ventral cirri short, 
subulate, rather thick basally (Fig. 4A, C-— 
E). Nephridial papillae small, directed dor- 
sally, beginning on segment 6. Pygidium 
with pair of anal cirri. 

Young paratype (USNM 80083) of 11 mm 
long and 26 segments showing some differ- 
ences from above description: first pair of 
elytra missing, 2nd and 3rd pairs with chi- 
tinous areas; prostomium with small peaks 
and eyes slightly smaller; notosetae 5—7 in 
number, with 7-8 spinose rows, instead of 
smooth. 

Etymology.—The species is named for 
Stephen D. Cairns, whose studies on the 
stylasterid hydrocorals have disclosed and 
contributed numerous polynoid commen- 
sals, including the present ones. 

Biology. —Gorgoniapolynoe cairnsi was 
found in the calcareous stems of A//opora 
eguchii Boschma (Stylasterina, Stylasteri- 
dae), identified by S. Cairns and reported 
by Cairns (1983:145) as an undescribed ge- 
nus and species. 
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Fig. 3. Gorgoniapolynoe cairnsi, holotype (USNM 80082): A, Dorsal view of anterior end, pharynx partially 
extended, only right 2nd elytron shown; left palp small, regenerating; B, Right Ist elytron from segment 2, with 
detail of microtubercles and micropapillae; C, Right 2nd elytron from segment 4; D, Right 3rd elytron from 
segment 5; E, Left 15th elytron from segment 32; F, Right tentaculophore from segment 1, dorsal tentacular 
cirrus broken off, aciculum dotted; G, Right elytrigerous parapodium from segment 2, anterior view, acicula 
dotted; H, Neuroseta from same, with detail of tip. Scales = 0.5 mm for A; 0.2 mm for B—-E; 0.2 mm for F, G; 
0.1 mm for H. 
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Fig. 4. Gorgoniapolynoe cairnsi, holotype (USNM 80082): A, Right cirrigerous parapodium from segment 
3, posterior view; B, Neuroseta from same; C, Right elytrigerous parapodium from segment 5, posterior view; 
D, Right elytrigerous parapodium from segment 23, anterior view, acicula dotted; E, Right cirrigerous para- 
podium from segment 24, posterior view; F, Notosetae from same; G, Lower, middle and upper neurosetae 
from same, with detail of tips. Scales = 0.2 mm for A, C—E; 0.1 mm for B, F, G. 


Distribution. — Antarctic, off Auckland 
Islands, in 333-371 meters. 


Gorgoniapolynoe muzikae, new species 
Figs. 5, 6 


Material examined.—North Pacific 
Ocean: Hawaiian Islands, French Frigate 
Shoals, 23°30’N, 164°41’W, 29-311 m, Al- 


batross sta 3975, 31 May 1902, on Candi- 
della helminthophora, removed by F. M. 
Bayer, 8 paratypes (USNM 80095). Off 
Modu Manu (Bird Island), 22°27'N, 
160°40’W, 523-1038 m, Albatross sta 4156, 
6 Aug 1902, on Acanthogorgia sp., removed 
by K. M. Muzik, holotype (USNM 80093), 
2 paratypes (USNM 80094). Kaena Point, 
Oahu, 377 m, dive 9, 18 Dec 1973, R. Grigg, 
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Fig. 5. 
extended, right first elytron removed; B, Left 1st elytron, with detail of microtubercles and micropapillae; C, 
Left middle elytron; D, Left posterior elytron; E, Right elytrigerous parapodium from segment 2, anterior view, 
acicula dotted, elytrophore not shown; F, Notoseta from same; G, Neuroseta from same, with detail of tip. 
Scales = 0.5 mm for A; 0.2 mm for B—D; 0.2 mm for E; 0.1 mm for F, G. 


collector, with Corallium sp., removed by 
K. M. Muzik, 9 paratypes (USNM 80096). 

Description.—Holotype on Acanthogor- 
gia 15 mm long, 2 mm wide with setae, 48 
segments; larger paratype 18 mm long, 3 
mm wide, 52 segments; young paratype 5 
mm long, 2 mm wide, 25 segments. Para- 
types on Candidella 6-8 mm long, 2 mm 
wide, 33—40 segments. Paratypes on Coral- 
lium 8-20 mm long, 2-3 mm wide, 43-62 
segments. 

Body slender, linear, flattened dorsoven- 
trally, tapering posteriorly. First pair of el- 


Gorgoniapolynoe muzikae, holotype (USNM 80093): A, Dorsal view of anterior end, pharynx partially 


ytra large, nearly covering prostomium, 
modified: central part chitinous, yellowish 
amber-colored, translucent, with scattered 
crescent-shaped microtubercles and circu- 
lar micropapillae with stems penetrating 
chitinous layer; outer rim thicker, dense, 
non-chitinous (Fig. 5A, B). Following elytra 
smaller, attached eccentrically, smooth, 
transparent, with denser central area around 
place of attachment (Fig. 5C, D). Dorsal 
cirri with cylindrical cirrophores postero- 
dorsal to notopodia, with long styles ex- 
tending far beyond neurosetae, with scat- 
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Fig. 6. Gorgoniapolynoe muzikae, holotype (USNM 80093): A, Right cirrigerous parapodium from segment 
3, posterior view, style of dorsal cirrus missing; B, Right middle elytrigerous parapodium, anterior view, acicula 
dotted; C, Right middle cirrigerous parapodium, posterior view; D, Notoseta from same, with detail of tip; E, 
Upper and middle neurosetae, with detail of tips. Scales = 0.2 mm for A-C; 0.1 mm for D, E. 


tered clavate micropapillae, and filamentous 
tip; dorsal tubercles bulbous (Figs. 5A, 6A, 
C). 

Bilobed prostomium with anterior lobes 
subtriangular, without distinct cephalic 
peaks; ceratophore of median antenna in 
anterior notch, style long, with filamentous 
tip; lateral antenna with ceratophores in- 


serted lateroventrally, removed from me- 
dian antenna, with styles short, subulate; 
palps stout, tapered, about as long as me- 
dian antenna; eyes rather large, anterior pair 
in region of greatest width, slightly larger 
than posterodorsal pair (Fig. 5A). Tentacu- 
lophores lateral to prostomium, achaetous; 
dorsal and ventral tentacular cirri similar to 
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but shorter than median antenna (Fig. 5A). 
Segment 2 with first pair of large elytro- 
phores, biramous parapodia, and long ven- 
tral buccal cirri, similar to tentacular cirri 
(Fig. 5A, E); notosetae few, smooth, acicular 
(Fig. SF); neurosetae slender, with long spi- 
nose region and knobbed tips (Fig. 5G). 
Pharynx with 9 dorsal and 9 ventral border 
papillae and 2 pairs of light amber-colored 
jaws. 

Biramous parapodia with notopodium 
subconical, smaller and shorter than neu- 
ropodium; larger neuropodium subconical, 
diagonally truncate, presetal acicular lobe 
with thick, digitiform supraacicular process; 
postsetal lobe shorter, rounded (Fig. 6A—C). 
Notosetae few (O—4), extending only slightly 
beyond tips of notopodia, smooth, acicular, 
with tips pointed or minutely notched (Fig. 
6D). Neurosetae relatively few (about 12), 
upper few with long spinose regions, middle 
and lower ones with short spinose regions, 
all with bifid hooked tips (Fig. 6E). Ventral 
cirri rather large, subulate; prominent bul- 
bous areas on bases of ventral cirri, begin- 
ning about segment 11 (Fig. 6B, C). Ne- 
phridial papillae small, beginning on 
segment 6. Pygidium with pair of anal cirri. 

Etymology.—The species is named for 
Katherine M. Muzik, who removed the pol- 
ynoids and identified the gorgonian hosts of 
the holotype and some of the paratypes. 

Biology.—All the host species produce 
tunnels for the passage of the polynoids, in- 
cluding Primnoidae: Candidella helmintho- 
phora (Nutting), identified by F. M. Bayer; 
Acanthogorgiidae: Acanthogorgia sp. and 
Corallidae: Corallium sp., identified by K. 
M. Muzik. In the primnoid Candidella, the 
enlarged basal scales arch over, overlap, and 
produce tunnels. In Corallium and Acan- 
thogorgia, the tunnels are formed by lateral 
coenenchymal expansions that arch over the 
branch, often meeting and fusing along the 
midline of the branch. In Corallium, the 
axis may also be expanded (more or less), 
within the coenenchymal flaps. 

Distribution. —North Pacific Ocean, Ha- 
walian Islands, in 29-1038 meters. 
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Gorgoniapolynoe galapagensis, 
new species 
Figs. 7, 8 


Material examined. —Eastern Central Pa- 
cific Ocean: Galapagos Islands, 0°29’S, 
89°54’W, 417 m, Albatross sta 2818, 15 Apr 
1885, with gorgonian Narella ambigua, ho- 
lotype (USNM 80085), paratype (USNM 
80086), 5 paratypes (USNM 80087), all re- 
moved by F. M. Bayer. 

Description.— Holotype 17 mm long, 3 
mm wide with setae, 49 segments; paratype 
13 mm long, 2.5 mm wide 49 segments. 
Body linear, flattened, tapering posteriorly. 
First pair of elytra large, elongate-oval, 
modified: chitinous central part with scat- 
tered microtubercles and globular papillae, 
and enclosed in thickened, dense, colorless 
part (Fig. 7A, B); following elytra smaller, 
oval, transparent, denser around place of 
attachment to elytrophore (Fig. 7A, C-—E). 
Dorsal cirri with cylindrical cirrophores and 
styles extending far beyond neurosetae; dor- 
sal tubercles nodular (Figs. 7A, 8A, B). 

Bilobed prostomium with small cephalic 
peaks; ceratophore of median antenna in 
anterior notch; style long, with filamentous 
tip; ceratophores of lateral antennae insert- 
ed lateroventrally, removed from median 
antenna, with styles short, subulate; palps 
stout, tapered, shorter than median anten- 
na; eyes rather large, anterior pair in region 
of greatest width of prostomium, slightly 
larger than posterior pair (Fig. 7A). Tentac- 
ulophores lateral to prostomium, achae- 
tous; dorsal and ventral tentacular cirri sim- 
ilar to median antenna, dorsal ones slightly 
longer than ventral ones (Fig. 7A). Segment 
2 with first pair of large elytrophores, bi- 
ramous parapodia, and long ventral buccal 
cirri, similar to tentacular cirri (Fig. 7A, F); 
notosetae few (2), acicular (Fig. 7G); neu- 
rosetae spinose, upper ones with slightly 
curved, entire, bare tips, lower ones with 
clubbed tips (Fig. 7H). 

Biramous parapodia with smaller, conical 
notopodia, extending almost as far as larger 
neuropodia; neuropodia with diagonally 


VOLUME 104, NUMBER 4 


Fig. 7. 
partially extended, right elytra removed; B, Right Ist elytron from segment 2, with detail of microtubercles and 
micropapillae; C, Right 2nd elytron from segment 4; D, Right 3rd elytron from segment 5; E, Right 5th elytron 
from segment 9; F, Right elytrigerous parapodium from segment 2, posterior view; G, Notoseta from same; H, 


Upper and lower neurosetae from same. Scales = 0.5 mm for A; 0.2 mm for B-E; 0.2 mm for F; 0.1 mm for 
G, H. 


truncate presetal acicular lobe, with thick, 
digitiform supraacicular process and short- 
er, truncate postsetal lobe, longer on lower 
part (Figs. 7F, 8A—C, F, G). Notosetae few 
(0-2), short, acicular (Fig. 8D). Neurosetae 
with faint spinose rows, upper ones with 
slightly longer spinose regions and entire 
tips; middle ones with distinct or slight in- 
dication of secondary tooth; lower ones with 
entire tips (Fig. 8E). Ventral cirri enlarged 
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Gorgoniapolynoe galapagensis, holotype (USNM 80085): A, Dorsal view of anterior end, pharynx 


basally, extending to about tips of neuro- 
podia (Fig. 8A—C); beginning about segment 
14, enlarged bulbous region below ventral 
cirri (Fig. 8F, G). 

Etymology.—The species is named for the 
collecting site, the Galapagos Islands. 

Biology. — Gorgoniapolynoe galapagensis 
was found with Narella ambigua (Studer), 
Gorgonacea: Primnoidae, where the en- 
larged basal scales of the polyps arch over, 
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overlap, and produce tunnels for the passage 
of the polynoids. The gorgonians were iden- 
tified by F. M. Bayer. 

Distribution. —Eastern Central Pacific 
Ocean, Galapagos Islands, in 417 meters. 


Gorgoniapolynoe uschakovi 
(Britayev, 1981), new combination 


Polynoe uschakovi Britayev, 1981:819, fig. 
1:1—9 (part). 


Material examined. —Central Pacific 
Ocean: Vityaz Ridge, 18°02’N, 173°35’E, 
1360-1500 m, R/V Dmitriy Mendeleev sta 
1722, 2 Sep 1978, 1360-1500 m, with gor- 
gonian Callogorgia sp., paratype of Polynoe 
uschakovi (ZIASL 2/44391). 

Remarks.—The species was based on 
specimens from two areas in the Central 
Pacific: the Vityaz Ridge, commensal with 
the gorgonian Callogorgia sp. (including the 
holotype and 7 paratypes) and the Guyot 
Ridge, commensal with the pink coral Co- 
rallium sp. (as Allopora sp.), including 22 
paratypes. As indicated by Britayev, the two 
groups differed in some respects. The de- 
scription and figures of the holotype from 
the Vityaz Ridge (fig. 1:1-3a, c, 4-8) are 
referred herein to Gorgoniapolynoe uscha- 
kovi; the discussion of the differences and 
figures of the paratypes from the Guyot 
Ridge (fig. 1:3b, 9) are referred to G. guada- 
lupensis. 

The paratype examined is complete, 9 mm 
long, 2 mm wide with parapodia, and 42 
segments, with the pharynx extended, com- 
pared with the holotype stated as being 16 
mm long, 1.3 mm wide, and 43 segments. 
The characteristic first pair of elytra are now 
missing. As originally described, they are 
modified, the chitinous part with conical 
and oval microtubercles and cylindrical mi- 
cropapillae, and with a large non-chitinous 
part on the inner side (fig. 1:5, 7a—e). The 
bilobed prostomium has the anterior lobes 
wide, subtriangular, without peaks, 2 pairs 
of large eyes, median antenna with the cer- 
atophore in the anterior notch, with long 
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style, and short lateral antennae with prom- 
inent ceratophores inserted ventrally (fig. 
1:1). The tentaculophores lateral to the pro- 
stomium have long dorsal and ventral ten- 
tacular cirri, similar to the median antenna. 
The extended pharynx has 9 pairs of border 
papillae and 2 pairs of jaws. The biramous 
parapodia have small notopodia with few, 
smooth, acicular notosetae (usually 2, 1-7, 
according to Britayev, fig. 1:3a); the larger 
neuropodia end in a presetal acicular pro- 
cess (fig. 1:2); the neurosetae have faint, 
oblique striations or toothed scales and bifid 
notched tips (fig. 1:3c, 4). They are found 
on branches of the gorgonian along the main 
stem, partly hidden by the sclerites of the 
polyps (fig. 1:8). 


Gorgoniapolynoe guadalupensis, 
new species 
Figs. 9-11 


Polynoe uschakovi Britayev, 1981:819 (part, 
fig. 1:3b, 9; not holotype). 


Material examined. — Eastern Central Pa- 
cific Ocean: SW of Guadalupe Island off west 
coast of Baja California, 27°23’N, 119°19’W, 
1000-2000 m, Robert H. Parker Scripps Pe- 
lagic Studies Cruise, 24 Apr 1954, on ho- 
lotype of Corallium imperiale, holotype 
(USNM 80088); 3 paratypes (USNM 
80089), removed by F. M. Bayer; 32 spec- 
imens (USNM 133354), removed by M. 
Pettibone. Fieberling Guyot seamount, 
32°23'N, 127°47'W, about 600 m, Aug 1989, 
L. Mullineaux, collector, in tube of pink cor- 
al Corallium imperiale, identified by F. M. 
Bayer, 12 specimens (USNM 133355). 
Guyot Ridge on Markus Nekar Chain, 
13°27'N, 173°27'W, 1220-1300 m, R/V Vi- 
tyaz sta 3789, 24 Nov 1957, with pink coral 
Corallium imperiale, 2 paratypes of Polynoe 
uschakovi (USNM 134352, from ZMSUM). 

Description. —Holotype 17 mm long, 2.5 
mm wide with setae, 55 segments; 3 para- 
types 10-16 mm long, 2-3 mm wide, 41- 
47 segments; longest specimen 23 mm long, 
3 mm wide, 63 segments. Paratype of Poly- 
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Fig. 8. 


noe uschakovi, removed from pink coral, 10 
mm long, 3 mm wide, 39 segments, plus 
small posterior regenerating region; other 
paratype (no. 12) 13 mm long, 3 mm wide, 
43 segments. 

Body elongate, linear, flattened dorso- 
ventrally, tapering posteriorly. First pair of 
elytra large, covering prostomium, modi- 
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Gorgoniapolynoe galapagensis, A-E, holotype (USNM 80085); F, G, paratype (USNM 80086): A, 
Right cirrigerous parapodium from segment 3, posterior view; B, Right cirrigerous parapodium from segment 
10, posterior view; C, Right elytrigerous parapodium from segment | 1, anterior view, acicula dotted; D, Notoseta 
from same; E, Lower, middle and upper neurosetae from same, with detail of tips; F, Right middle cirrigerous 
parapodium, posterior view, style of dorsal cirrus missing; G, Right middle elytrigerous parapodium, anterior 
view, acicula dotted. Scales = 0.2 mm for A-C, F, G; 0.1 mm for D, E. 


fied: oval chitinous area on lateral half, with 
scattered oval microtubercles and bottle- 
shaped micropapillae, and enclosed in wide, 
medial and narrow, lateral non-chitinous 
areas (Fig. 9A, C). Following elytra smaller, 
oval, attached eccentrically, denser around 
place of attachment (Fig. 9A, D-F). Dorsal 
cirri with cylindrical cirrophores on poste- 
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Fig. 9. Gorgoniapolynoe guadalupensis, holotype (USNM 80088): A, Dorsal view of anterior end, left 2nd 
elytron missing; B, Dorsal view of anterior end, elytra removed; C, Right Ist elytron from segment 2, with detail 
of microtubercles and micropapillae; D, Right 2nd elytron from segment 4; E, Right 3rd elytron from segment 
5; F, Right middle elytron; G, Right elytrigerous parapodium from segment 2, anterior view, acicula dotted; H, 
Notosetae from same; I, Lower and upper neurosetae from same, with detail of tips. Scales = 0.5 mm for A, 


B; 0.2 mm for C—F; 0.2 mm for G; 0.1 mm for H, I. 


rior sides of notopodia and long styles 
extending far beyond neurosetae, with scat- 
tered, clavate micropapillae, and filamen- 
tous tips; dorsal tubercles nodular (Figs. 
10A, 11B). 

Bilobed prostomium with anterior lobes 


truncate, without cephalic peaks; cerato- 
phore of median antenna in anterior notch, 
with long, tapering style; ceratophores of 
lateral antennae inserted lateroventrally, re- 
moved from median antenna; styles short, 
subulate; palps stout, tapered, slightly short- 
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Fig. 10. Gorgoniapolynoe guadalupensis, holotype (USNM 80088): A, Right cirrigerous parapodium from 
segment 8, posterior view; B, Right elytrigerous parapodium from segment 9, anterior view, acicula dotted; C, 
Notoseta from same; D, Middle and upper neurosetae from same, with detail of tips; E, Right middle cirrigerous 
parapodium, posterior view, long style of dorsal cirrus incompletely shown; F, Right middle elytrigerous par- 
apodium, anterior view, acicula dotted. Scales = 0.2 mm for A, B, E, F; 0.1 mm for C, D. 


er than median antenna; 2 pairs of mod- 
erately sized eyes, anterior pair in region of 
greatest width of prostomium, larger than 
posterolateral pair (Figs. 9B, 11A). Tentacu- 
lophores lateral to prostomium, achaetous; 
dorsal and ventral tentacular cirri similar to 
median antenna, dorsal ones slightly longer 


than ventral ones (Figs. 9B, 11A). Segment 
2 with first pair of large elytrophores, bi- 
ramous parapodia, and long ventral buccal 
cirri, similar to tentacular cirri (Fig. 9B, G); 
notosetae few (2), extending to tip of no- 
topodium; 1 smooth, acicular, 1 curved with 
4 spinose rows (Fig. 9H); neurosetae with 
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Fig. 11. 
of anterior end, styles of median antenna, left dorsal tentacular and buccal cirri missing; B, Right cirrigerous 
parapodium from segment 10, posterior view, 3 of 4 notosetae hidden from view, tip of dorsal cirrus broken; 
C, Right elytrigerous parapodium from segment 19, anterior view, acicula dotted; D, Notosetae; E, Lower, 
middle and upper neurosetae, with detail of tips. Scales = 0.5 mm for A; 0.2 mm for B, C; 0.1 mm for D, E. 


spinose rows, upper and middle ones with 
notched tips, few lower ones with bulbous 
tips (Fig. 91). Extended pharynx with 9 dor- 
sal and 9 ventral border papillae and 2 pairs 
of light amber-colored jaws. 

Biramous parapodia with notopodium 
subconical, shorter and smaller than neu- 
ropodium; neuropodium with prominent 
presetal conical acicular lobe and stout pro- 
jecting supraacicular process; postsetal lobe 
shorter, rounded (Figs. 10A, B, E, F, 11B, 
C). Notosetae few (1-3), extending to about 
tips of neuropodia, smooth, acicular (Figs. 
10C, 11D); some notosetae with few spi- 
nous rows (Britayev 1981, fig. 1:3b). Neu- 
rosetae with faint spinose rows, upper ones 
with slightly longer spinose regions, all with 
bifid or notched tips (Figs. 10D, 11E). Ven- 
tral cirri short, thick basally, subulate (Fig. 
10A, B); beginning about segment 11, with 
thickened area below ventral cirri (Fig. 10E, 
F). Nephridial papillae small, beginning on 


Gorgoniapolynoe guadalupensis, paratype of Polynoe uschakovi (USNM 134352): A, Dorsal view 


segment 6. Pygidium with pair of long anal 
cirri. 

Etymology.—The species is named for the 
collecting area, Guadalupe Island. 

Biology. —Gorgoniapolynoe guadalupen- 
sis was found in tunnels formed by coenen- 
chymal expansions of Corallium imperiale 
Bayer (Gorgonacea: Corallidae), Britayev 
1981, fig. 1:9, removed by F. M. Bayer, M. 
H. Pettibone, and L. Mullineaux. 

Distribution. —Eastern Central Pacific 
Ocean, off Baja California, Guyot Ridge, in 
600-2000 meters. 


Gorgoniapolynoe caeciliae 
(Fauvel, 1913), new combination 
Figs. 12-14 


Polynoe caeciliae Fauvel, 1913:24, fig. 7A— 
D; 1914:69, pl. 4:figs. 1-6, 18-19; 1923: 
82, fig. 3la—h.—Belloc, 1953:4.—Hart- 
mann-Schroder, 1985:31, figs. 1-11 (part, 
not Indian Ocean). 
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Material examined. —Eastern North At- 
lantic Ocean: Gulf of Gascony, 45°05’N, 
9°54'W, 1241 m, Prince de Monaco sta 2743, 
27 Jul 1908, on Corallium johnsoni, 2 syn- 
types of Polynoe caeciliae (MOM, parapo- 
dia only, USNM 80098). Off Portugal, 
40°33'N, 9°26’W, 1170 m, Thalassa sta 
Y405, 1 Sep 1972, on Corallium niobe, 
ident. by M. Grasshoff, from G. Hartmann- 
Schroder, 1 specimen (USNM 133356). 

Western North Atlantic Ocean: Carib- 
bean Sea, West Indies, off St. Vincent, Less- 
er Antilles, 13°34’'N, 61°03’W, 512 m, A/- 
batross sta 2753, 4 Dec 1886, on Candidella 
imbricata, 2 specimens, removed by F. M. 
Bayer (USNM 21123); 8 specimens, re- 
moved by M. Pettibone (USNM 80091). 
Straits of Florida, east of St. Lucie Inlet, 
27°06'N, 79°32'W, 677-659 m, R/V Gerda 
cruise 6333, sta G170, 29 Jun 1963, on ho- 
lotype of Corallium niobe, 3 specimens, re- 
moved by F. M. Bayer (USNM 133357). 
Off Georgia, 30°44’N, 79°26’W, 805 m, Al- 
batross sta 2415, 1 Apr 1885, on Acantho- 
gorgia aspera, 2 specimens, removed by F. 
M. Bayer (USNM 80090). 

Description. —Syntype of P. caeciliae 15 
mm long, 2 mm wide, 47 segments. Figured 
specimen from off Portugal 16 mm long, 3.2 
mm wide, 51 segments. Body elongated, al- 
most cylindrical, wider in anterior half, ta- 
pering posteriorly. First pair of elytra (not 
described by Fauvel or Hartmann-Schro- 
der) large, covering prostomium, modified: 
crescent-shaped area on lateral side trans- 
parent, chitinous, with scattered rounded 
microtubercles and oval micropapillae (Figs. 
12A, B, 14A, B); following elytra smaller, 
oval, leaving middorsum uncovered, 
smooth or with some scattered micropapil- 
lae, denser on large area around place of 
attachment to elytrophore (Figs. 12C, D, 
14A, C; Fauvel 1914, pl. 4:figs. 6, 18). Dor- 
sal cirri with cylindrical cirrophores on pos- 
terior sides of notopodia, with styles long, 
extending far beyond tips of parapodia (Figs. 
12A, 13A, E, 14A, F, I). Dorsal tubercles 
inflated. 
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Bilobed prostomium much wider than 
long, with lobes rounded anteriorly, without 
cephalic peaks; ceratophore of median an- 
tenna in anterior notch, with long, tapering 
style; ceratophores of lateral antennae in- 
serted lateroventrally, removed from me- 
dian antenna; styles short, subulate; palps 
stout, about as long as median antenna; 2 
pairs of large eyes (Figs. 12A, 14A; Fauvel 
1914, pl. 4:fig. 5). Tentaculophores lateral 
to prostomium, achaetous; dorsal and ven- 
tral tentacular cirri long, similar to median 
antenna, dorsal longer than ventral (Figs. 
12A, 14A). Segment 2 with first pair of large 
elytrophores, biramous parapodia, and long 
ventral buccal cirri, similar to tentacular cir- 
ri (Figs. 12A, 14A). Extended pharynx with 
9 dorsal and 9 ventral border papillae and 
2 pairs of jaws (Fig. 14A). 

Biramous parapodia with notopodium in 
form of subconical acicular lobe; neuropo- 
dium longer and wider than notopodium, 
with diagonally truncate presetal acicular 
lobe, projecting dorsally and shorter, round- 
ed postsetal lobe projecting ventrally, thus 
appearing bilobed (Figs. 12E, F, 13A, B, D, 
E, 14E, F, I; Fauvel 1914, pl. 4:fig. 19; Hart- 
mann-Schroder 1985, figs. 1, 2). Notosetae 
few (2-3, rarely missing), stout, acicular 
(Figs. 12E—G, 14E-G, I; Fauvel 1914, pl. 4: 
figs. 4, 19); Hartmann-Schroder 1985, figs. 
1-3). Neurosetae about as stout as notose- 
tae, with fine spinose rows and slightly 
hooked tips, mostly with small or rudimen- 
tary secondary tooth (Figs. 12H, 13C, 14H; 
Fauvel 1914, pl. 4:figs. 1-3; Hartmann- 
Schroder 1985, figs. 4, 5). Ventral cirri stout, 
subulate, nearly as long as or longer than 
tips of neuropodia (Figs. 12E, F, 13A, B, D, 
E; Fauvel 1914, pl. 4:fig. 19); enlarged bul- 
bous areas medial to ventral cirri, beginning 
about segment 10, with ventral cirri direct- 
ed posteriorly (Figs. 13D, 14D, F, I). Ne- 
phridial papillae small, cylindrical, begin- 
ning on segment 6. Pygidium with pair of 
long anal cirri. 

Biology. —Fauvel (1913:24) reported the 
syntypes of G. caeciliae from the Gulf of 
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Fig. 12. Gorgoniapolynoe caeciliae, A-D, specimen from off Portugal (USNM 133356); E-H, parapodia of 
syntype of Polynoe caeciliae (from MOM, USNM 80098): A, Dorsal view of anterior end, right elytra of segments 
2 and 4 and style of dorsal cirrus of segment 3 not shown, left parapodia of segment 2 not developed, right 
parapodia small, crowded; B, Right Ist elytron from segment 2, with detail of microtubercles and micropapillae; 
C, Right 2nd elytron from segment 4; D, Right 7th elytron from segment 13, with detail of micropapillae; E, 
Right elytrigerous parapodium from anterior region, anterior view, acicula dotted; F, Right cirrigerous para- 
podium from anterior region, posterior view, style of dorsal cirrus broken off; G, Notoseta from same; H, Lower, 
middle and upper neurosetae from same, with detail of tips. Scales = 0.5 mm for A; 0.2 mm for B—D; 0.2 mm 
for E, F; 0.1 mm for G, H. 


Gascony on Corallium johnsoni Gray (as__ cies from the Gulf of Gascony, off Portugal, 
Pleurocorallium johnstonii) (Gorgonacea: Cape Verde Islands, Canary Islands, and 
Coralliidae). Hartmann-Schro6der (1985:33) Madeira, with Corallium niobe Bayer and 
identified numerous specimens of the spe- CC. tricolor (Johnson); the polynoids were 
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Fig. 13. 


Gorgoniapolynoe caeciliae, specimen from off Portugal (USNM 133356): A, Right cirrigerous parapo- 


dium from segment 12, posterior view; B, Right elytrigerous parapodium from segment 13, anterior view, acicula 
dotted; C, Lower, middle and upper neurosetae from same; D, Right elytrigerous parapodium from segment 
29, anterior view, acicula dotted; E, Right cirrigerous parapodium from segment 30, posterior view. Scales = 


0.2 mm for A, B, D, E; 0.1 mm for C. 


removed by H. Zibrowius and the corals 
were identified by M. Grasshoff. 

From the Straits of Florida, specimens 
were found on the holotype fragments of 
Corallium niobe Bayer. They were reported 
by F. M. Bayer (1964:476, figs. 5, 7) as fol- 
lows: “The polychaete worms live among 
the polyps on the front of the branches, 
where they induce abnormal growth of the 
branchlets which produce covered tunnels 
through which the worms travel. The cov- 
ered galleries begin as small branchlets arch- 
ing upward from the sides of the branches, 


which meet and ultimately fuse, forming al- 
most solid tunnels with only a few small 
openings along the sides (Fig. 7). The ter- 
minal parts of the branches inhabited by 
worms are flattened on the front surface and 
have raised margins (Fig. 5).”’ The speci- 
mens are identified herein as G. caeciliae. 
From the Lesser Antilles, G. caeciliae was 
found on Candidella imbricata (Johnson) 
(Gorgonacea: Primnoidae), in tunnels 
formed by enlarged basal scales of the pol- 
yps. From off Georgia, the polynoids were 
found with Acanthogorgia aspera Pourtalés 
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Fig. 14. Gorgoniapolynoe caeciliae, specimen from Lesser Antilles (USNM 21123): A, Dorsal view of anterior 
end, pharynx fully extended, left 1st elytron removed; B, Left lst elytron from segment 2, with detail of 
microtubercles and micropapillae; C, Left middle elytron; D, Ventral view of left side of segments 9-14, showing 
bulbous areas near bases of ventral cirri; E, Right elytrigerous parapodium from anterior region, anterior view, 
acicula dotted; F, Right cirrigerous parapodium from anterior region, posterior view; G, Notosetae from same; 
H, Upper, middle and lower neurosetae from same; I, Right cirrigerous parapodium from posterior region, 
posterior view. Scales = 0.5 mm for A, D; 0.2 mm for B, C; 0.2 mm for E, F, I; 0.1 mm for G, H. 
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(Gorgonacea: Acanthogorgiidae), in tunnels 
formed by expanded bases of the polyps and 
expansions of the coenenchyme. 

Distribution. —Eastern North Atlantic 
Ocean, from Gulf of Gasgony, off Portugal, 
Cape Verde, Canary, and Madeira islands; 
Western North Atlantic Ocean, from Ca- 
ribbean Sea, Straits of Florida, and off Geor- 
gia, in 512-1543 meters. 


Gorgoniapolynoe corralophila 
(Day, 1960), new combination 
Fig. 15 


Harmothoe corralophila Day, 1960:278, fig. 
2a-e; 1967:72, fig. 1.11.a—f. —Stock, 1986: 
Us Vs 


Material examined. —South Atlantic 
Ocean: off south coast of Cape Province, 
South Africa, 34°51’N, 23°41’E, 183 m, 
South Coast Dredging sta 207, 20 Nov 1960, 
on Allopora bithalamus, J. H. Day, collec- 
tor, 2 specimens (BMNH 1961.19.5/6; el- 
ytra and parapodia, USNM 53531). 

Description.—Length 15 mm, with 37 
segments. Body broad, tapering posteriorly. 
Elytra 15 pairs, covering dorsum. First 3 
pairs of elytra modified: large chitinous area 
with conical microtubercles and micropa- 
pillae; first pair circular, with narrow, bare 
margin (Day 1960, fig. 2a; 1967, fig. 1.11.b); 
2nd pair elongate oval, with narrow, bare 
margin (Fig. 15A, B); 3rd pair with wider, 
bare margin. Following elytra large, elon- 
gate oval, smooth, except for few papillae, 
denser around place of attachment to elyt- 
rophore (Fig. 15C; Day 1960, fig. 2b; 1967, 
fig. 1.11.c). Dorsal cirri with large cylindri- 
cal cirrophores on posterior sides of noto- 
podia, bulbous basally, with long styles ex- 
tending beyond tips of neurosetae; dorsal 
tubercles bulbous (Fig. 15A, E; Day 1960, 
he Canll9 67 ohies Wellind), 

Bilobed prostomium wider than long, an- 
terior lobes wide, subtriangular, with small 
peaks; median antenna with large cerato- 
phore in anterior notch, style long, with fil- 
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amentous tip; lateral antennae with cerato- 
phores inserted lateroventrally, removed 
from median antenna, styles short, subu- 
late; palps stout, tapered, about as long as 
median antenna; 2 pairs of eyes rather large, 
anterior pair in region of greatest width of 
prostomium, much larger than posterior pair 
(Fig. 1SA; Day 1967, fig. 1.11.a). Tentaculo- 
phores lateral to prostomium, achaetous (2 
setae shown by Day); dorsal and ventral ten- 
tacular cirri similar to median antenna (Fig. 
15A; Day 1967, fig. 1.11.a). Segment 2 with 
first pair of large elytrophores, biramous 
parapodia, and long ventral buccal cirri, 
similar to tentacular cirri (Fig. 15A; Day 
1967, fig. 1.11.a). Pharynx not extended. 

Biramous parapodia with notopodia sub- 
conical, almost as long as neuropodia; neu- 
ropodia with long conical presetal acicular 
lobe, with small digitiform supraacicular 
process, and shorter, rounded postsetal lobe 
(Fig. 15D, E; Day 1960, fig. 2c; 1967, fig. 
1.11.d). Notosetae numerous, forming 
spreading bundle, short and longer, with 
widely-spaced spinose rows and rather long, 
bare, tapered, blunt tips (Fig. 15D-F; Day 
1960, fig. 2d; 1967, fig. 1.11.e). Neurosetae 
very numerous, with spinose rows and bifid, 
hooked tips, upper ones more slender, with 
longer spinose regions (Fig. 15D, E, G; Day 
1960, fig. 2e; 1967, fig. 1.11.f). Ventral cirri 
short, subulate (Fig. 15D, E; Day 1960, fig. 
2c). Nephridial papillae short, bulbous, be- 
ginning on segment 11. 

Biology. —Gorgoniapolynoe corralophila 
was reported by Day (1960) in the South 
Atlantic Ocean off South Africa, in 183 m, 
on Allopora bithalamus Brock (Stylasterina: 
Stylasteridae), in galls in the shape of open 
tunnels on the sides of the coral. The species 
was reported by Stock (1986:71.72, iden- 
tified by G. Hartmann-Schroder), associ- 
ated with the stylasterid corals Stylaster sp. 
and Conopora sp., near Réunion Island in 
the Indian Ocean, in 350-750 m, and with 
Cryptohelia sp. (Stylasteridae) near New 
Caledonia, SW Pacific Ocean, in 585-600 m. 
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Fig. 15. Gorgoniapolynoe corralophila, specimens from South Africa (BMNH 1961.19.5/6; USNM 53531): 
A, Dorsal view of anterior end, pharynx partially extended, right palp, Ist pair of elytra and right dorsal and 
ventral and left ventral tentacular cirri missing, left dorsal tentacular cirrus small, regenerating, 2nd right elytron 
from segment 4 shown; B, Right 2nd elytron from segment 4, with detail of microtubercles and papillae; C, 
Right middle elytron, with detail of papilla; D, Right middle elytrigerous parapodium, anterior view, acicula 
dotted; E, Right middle cirrigerous parapodium, posterior view, style of dorsal cirrus missing; F, Long and short 
notosetae; G, Lower, middle and upper neurosetae, with detail of tips. Scales = 0.5 mm for A; 0.5 mm for B, 
C; 0.2 mm for D, E; 0.1 mm for F, G. 
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Fig. 16. Gorgoniapolynoe pelagica, holotype (USNM 80092): A, Dorsal view of anterior end, including 
segments 1-3; B, Dorsal view of posterior end, including segments 21-25; C, Right Ist elytron from segment 
2, with detail of microtubercles; D, Right 5th elytron from segment 9; E, Right elytrigerous parapodium from 
segment 9, anterior view, acicula dotted; F, Right cirrigerous parapodium from segment 10, posterior view, 
style of dorsal cirrus missing; G, Long and shorter notosetae; H, Lower, middle and upper neurosetae, with 
detail of tips. Scales = 0.5 mm for A, B; 0.2 mm for C—F; 0.1 mm for G, H. 
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Distribution. —South Atlantic Ocean, 
South Africa; Indian Ocean, Réunion Island; 
Southwest Pacific Ocean, New Caledonia, 
in 72-750 meters. 


Gorgoniapolynoe pelagica, new species 
Fig. 16 


Material examined. —Western North At- 
lantic Ocean: off Bermuda, 31°39’N, 
63°52'’W, O-!750 m, USNM Ocean Acre 
Program, R/V Sands cr 6, sta 6-6N, 26 Apr 
1969, Gibbs and Roper, collectors, holo- 
type (USNM 80092). 

Description. —Holotype 5 mm long, 3 mm 
wide including setae, 25 segments. Body 
elongate, oval, flattened ventrally, arched 
dorsally. Elytra 12 pairs, on segments 2, 4, 
5, 7, continuing on alternate segments to 
23. First pair of elytra modified: central part 
amber-colored, chitinous, translucent, with 
scattered oval microtubercles, enclosed in 
bare margin, widest on medial side (Fig. 
16A, C). Following elytra large, oval, deli- 
cate, denser around place of attachment to 
elytrophore (Fig. 16D). Dorsal cirri with cy- 
lindrical cirrophores on posterior sides of 
notopodia; styles long, tapered, extending 
beyond setae; dorsal tubercles nodular (Fig. 
16A, B, F). Additional paired rounded tu- 
bercles on dorsal side of posterior segments 
21-23, medial to elytrophores and dorsal 
tubercles (Fig. 16B). 

Bilobed prostomium with lobes rounded 
anteriorly, without cephalic peaks; median 
antenna with ceratophore in anterior notch, 
style long, slender, with filamentous tip; lat- 
eral antennae with ceratophores inserted 
lateroventrally, removed from median an- 
tenna, styles short, with filamentous tips; 
palps stout, tapered; 2 pairs of moderately 
sized eyes, anterior pair larger than poste- 
rior pair (Fig. 16A). Tentaculophores lateral 
to prostomium, achaetous; dorsal and ven- 
tral tentacular cirri similar to but shorter 
than median antenna (Fig. 16A). Segment 
2 with first pair of large elytrophores, bi- 
ramous parapodia, and long ventral buccal 
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cirri, similar to tentacular cirri (Fig. 16A). 
Pharynx not extended. 

Biramous parapodia with notopodium 
rounded, with projecting acicular process on 
lower side, almost as long as neuropodium; 
larger neuropodium with subconical pre- 
setal acicular lobe with supraacicular pro- 
cess; postsetal lobe shorter, rounded (Fig. 
16E, F). Notosetae moderate in number, 
forming radiating bundle, stouter than neu- 
rosetae, of 2 kinds: few (3-4) long, straight, 
extending beyond neurosetae, with spinose 
rows on distal half and long, bare, pointed 
tips; and ca. 8 short, curved, with shorter 
spinose regions and shorter, bare tips (Fig. 
16G). Neurosetae numerous, upper ones 
with long spinose regions and slightly curved 
tips, with small secondary tooth; middle 
ones with short spinose regions and bifid 
tips; lower ones with faint spinose rows and 
entire, slightly hooked tips (Fig. 16H). Ven- 
tral cirri short, subulate, with slender tips 
(Fig. 16E, F). Pygidium small, conical (Fig. 
16B). 

Etymoiogy. —The species is named for its 
presence in the plankton. 

Remarks.—The species is referred to 
Gorgoniapolynoe based mainly on the mod- 
ified first pair of elytra. It differs from its 
commensal congeners in that it is well 
adapted for swimming, rather than crawl- 
ing, with well-developed parapodia, long 
notosetae and neurosetae. It has only 12 
pairs of elytra, instead of 15; and 25 seg- 
ments, instead of about 40 or more. There 
is a possibility that G. pelagica is a pelagic 
juvenile stage. 

Distribution. —Western North Atlantic 
Ocean, off Bermuda, in 0—-1750 meters. 
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POLYNOID POLYCHAETES COMMENSAL WITH 
ANTIPATHARIAN CORALS 


Marian H. Pettibone 


Abstract.—Three new genera and new species of commensal Polynoidae: 
Harmothoinae, having close associations with antipatharian corals, are de- 
scribed: Antipathipolyeunoa nuttingi and Bayerpolynoe floridensis, from the 
North Atlantic Ocean off Barbados, Venezuela, and the Gulf Stream off Florida, 
and TJottonpolynoe symantipathicola, from the South Pacific Ocean off New 
Zealand. Included also in the Key to the Species of Polynoidae associated with 
antipatharians is the previously described Lepidastheninae, Benhamipolynoe 
antipathicola (Benham, 1927), from off New Zealand. 


Many polynoids are found to have close 
associations with other invertebrates, es- 
pecially corals, echinoderms, molluscs, and 
other polychaetes. The group considered 
herein includes four species of polynoids, 
three of them represented by new genera 
and species, collected on five species of an- 
tipatharian corals and one gorgonian. This 
commensal relationship has been noted by 
some antipatharian coral specialists. 

In connection with his study on the fauna 
of the Gulf Stream at great depths off Flor- 
ida, de Pourtalés (1867) described a number 
of antipatharians. Based on collections of 
the Barbados-Antigua Expedition, Nutting 
(1919:113) commented on the antipathar- 
ians, noting that Antipathes columnaris Du- 
chassaing was one of the commonest species 
collected off Barbados. It resembled a small 
bottle-brush with stiff-wavy branches thick- 
ly implanted on the sides of the straight cen- 
tral stem. Many specimens had hollow tun- 
nels formed by anastomosed twigs, lying 
along the main stems, induced by the pres- 
ence of a commensal annelid. 

Silberfeld (1911:20-21, pl. 1: figs. 2, 4) 
described and photographed a new antipa- 
tharian from Sagami Bay, Japan, Paranti- 
pathes tenuispina, with a so-called worm- 
run on the main stem. In his report on the 
Antipatharia from the Terra Nova voyage 


off New Zealand, Totton (1923:106—108, 
figs. 9-11, pl. 2: fig. 5) identified and de- 
scribed two bottle-brush shaped colonies as 
P. tenuispina, both containing worm-runs, 
where the branchlets of the main branches 
united as arches, forming the framework of 
a worm-run. 

As indicated by Benham (1927:64, 67), 
the worm on P. tenuispina was removed 
from the worm-tunnel by Professor J. Ar- 
thur Thomson. He described the latticed 
tunnel as being about 10 cm long, fitted the 
worm loosely and was formed by an inter- 
lacing, and fusion of numerous serrated 
branchlets that formed an intricate mesh- 
work along the main axis of the coral. The 
worm was initially submitted to Professor 
McIntosh and later to W. B. Benham, while 
working up the polychaetes of the Terra 
Nova Expedition off New Zealand. Benham 
(1927:64—67, pl. 1: figs. 11-13) described the 
worm as a new polynoid species, Lepidas- 
thenia antipathicola. Later, Pettibone (1970: 
201-205, figs. 1-4) reexamined the holotype 
and referred the species to a new genus, Ben- 
hamipolynoe, and added to the species re- 
cords a specimen from the Siboga Expedi- 
tion in the Malay Archipelago, found in an 
empty tube of an eunicid polychaete, and a 
specimen from the North Atlantic in the 
Gulf Stream off Florida, from a Fish Hawk 
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station, associated with the antipatharian 
Antipathes columnaris Duchassaing. B. an- 
tipathicola is included in the key to the 
known species of Polynoidae associated with 
antipatharian corals. 


Key to the Known Species of Polynoidae 
associated with Antipatharian Corals 


1. Prostomium lepidasthenoid, lateral 
antennae inserted terminally on an- 
terior extensions of prostomium, 
without distinct ceratophores (Pet- 
tibone 1970, figs. la, 2a, 3a). Para- 
podia subbiramous, notopodia short 
conical acicular lobe, without no- 
tosetae; neuropodia deeply cut dor- 
sally and ventrally, with subequal, 
rounded presetal and postsetal lobes, 
without projecting acicular lobe 
(Pettibone 1970, fig. 1b, c). Com- 
mensal with Parantipathes tenui- 
spina Silberfeld and Antipathes co- 
lumnaris Duchassaing ........... 

.... Lepidastheniinae Pettibone, 1989: 
Benhamipolynoe antipathicola 
(Benham, 1927) 

— Prostomium harmothoid, with ce- 
phalic peaks; ceratophores of lateral 
antennae distinct, inserted ventrally 
(Figs. 1A, 3A, 5A). Parapodia bi- 
ramous, notopodia with notosetae; 
neuropodia with subconical presetal 
acicular lobe and short, rounded 
postsetal lobe (Figs. 1F, G, 4A, B, 
5B, C) Harmothoinae Willey, 1902 


2. Notopodia nearly as long as neu- 
ropodia; neuropodia without pre- 
setal subacicular process (Fig. 5B, 

C). Elytra 16 pairs, on segments 2, 
4,5, 7, alternate segments to 26, 29, 
32, 36, with dorsal cirri on posterior 
segments. Commensal with Paran- 
tipathes sp. and gorgonian Sclerisis 
macquarina Bayer & Stefani ..... 

. Tottonpolynoe symantipatharia, 

n. gen., n. sp. 
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— Notopodia much shorter than neu- 
ropodia; neuropodia with presetal 
subacicular process (Figs. 1F, G, 4A, 


3. Elytra 15 pairs, confined to anterior 
region, on segments 2, 4, 5, 7, al- 
ternate segments to 23, 26, 29, 32, 
with dorsal cirri on posterior seg- 
ments. Commensal with Antipathes 
columnaris Duchassaing ......... 

.. Bayerpolynoe floridensis, n. gen., 
Nn. sp. 

— Elytra numerous pairs, on segments 
2, 4, 5, 7, alternate segments to 23, 

26, 29, 32, 33, 35, continuing on 

alternate segments. Commensal with 

Antipathes tanacetum Pourtalés .. 
Le Seis Antipathipolyeunoa nuttingi, 
n. gen., n. sp. 


Family Polynoidae Kinberg, 1856 
Subfamily Harmothoinae Willey, 1902 
Antipathipolyeunoa, new genus 


Type species.—Antipathipolyeunoa nut- 
tingi, new species. 

Diagnosis. —Body elongate, flattened, 
with sides nearly parallel, tapering posteri- 
orly; segments numerous (up to 84). Elytra 
and bulbous elytrophores numerous pairs, 
on segments 2, 4, 5, 7, alternate segments 
to 23, 26, 29, 32, 33, continuing on alternate 
segments to near end of body. Elytra 
moderate in size, circular to oval, leaving 
middorsum uncovered, without fringes of 
papillae or tubercles. Dorsal cirri on non- 
elytrigerous segments, with short cirro- 
phores and long styles; dorsal tubercles in- 
conspicuous. Prostomium bilobed, with 
subtriangular anterior peaks, 3 antennae and 
2 palps; ceratophore of median antenna in 
anterior notch of prostomium, with long 
style; lateral antennae with distinct cerato- 
phores inserted ventrally, with short styles; 
palps relatively short; 2 pairs of large eyes 
on posterior half of prostomium. Tentacu- 
lophores of segment I lateral to prostomi- 
um, achaetous, with 2 pairs of long tentac- 
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ular cirri; prominent bulbous facial tubercle. 
Buccal segment (II) without nuchal fold, with 
first pair of elytra, biramous parapodia, and 
long ventral buccal cirri; pharynx with 9 
pairs of border papillae and 2 pairs of jaws. 
Parapodia biramous; notopodia small, con- 
ical, on anterodorsal face of larger neuro- 
podia; notosetae relatively few (9-2), about 
as stout as neurosetae, acicular, with faint 
spinose rows; neuropodia with longer sub- 
conical presetal acicular lobe, with project- 
ing subacicular process, and shorter round- 
ed postsetal lobe; neurosetae relatively few 
(6-11), rather stout, with falcate tips and 
faint spinose rows. Ventral cirri rather long, 
extending to tips of neuropodia. Nephridial 
papillae short, beginning on segment 6. Py- 
gidium with pair of long anal cirri. Com- 
mensal with antipatharians. 


Remarks. —Of the genera of Harmo- 
thoinae with elongate bodies, numerous 
segments, and numerous elytra continuing 
to near end of the body, Antipathipolyeunoa 
is closest to Polyeunoa McIntosh, 1885, as 
emended by Bergstrom (1916) and Petti- 
bone (1969:45). The new genus differs 
mainly by having a prominent subacicular 
process on the presetal acicular lobe of the 
neuropodium, lacking in Polyeunoa. 

Etymology. — Antipathipolyeunoa is based 
on its close relationship with antipatharians 
and the polynoid genus Polyeunoa. Gender 
feminine. 


Antipathipolyeunoa nuttingi, 
new species 
Figs. 1, 2 


Material examined. —North Atlantic 
Ocean, Carribean Sea: Barbados, off Payne’s 
Bay Church, 91 m, 31 May 1918, Barbados- 
Antigua Expedition 1918, sta 65, on anti- 
patharian “A,” C. C. Nutting, collector, 
removed by F. M. Bayer, identified as An- 
tipathes tanacetum Pourtalés by D. M. 
Opresko, holotype (USNM 80097). Vene- 
zuela, NE of Farallon Centinela, 10°57’N, 
65°59'W, 70 m, R/V Pillsbury sta P736, on 
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Antipathes tanacetum Pourtalés, removed 
by D. M. Opresko, 3 paratypes (USNM 
136587). 

Description. — Holotype 21 mm long, 3 
mm wide with setae, 82 segments. Com- 
plete paratype 25 mm long, 3 mm wide, 84 
segments. Body elongate, slender, slightly 
flattened, with sides nearly parallel, tapering 
gradually posteriorly. Coloration with near- 
ly continuous middorsal reddish brown lon- 
gitudinal band, with some spots on bases of 
dorsal cirri and some midventral pigmen- 
tation. Elytra numerous pairs, on segments 
2, 4, 5, 7, alternate segments to 23, 26, 29, 
32, 33, 35, continuing on alternate segments 
to 73, 77, with dorsal cirri on posterior 5 
segments (arrangement somewhat variable 
on posterior region of paratypes). Elytra 
round, chalky white, opaque, attached ec- 
centrically; moderate in size, leaving mid- 
dorsum uncovered, larger anteriorly, be- 
coming smaller posteriorly; without papillae 
or tubercles (Fig. 2G-I). 

Dorsal cirri with short, cylindrical cirro- 
phores posterodorsal to notopodia; styles 
long, extending far beyond setae; dorsal tu- 
bercles indistinct (Figs. 1E, G, 2B). 

Bilobed prostomium with wide, subtrian- 
gular cephalic peaks; eyes rather large, an- 
terior pair on middle of lateral surface, pos- 
terior pair posterolateral; ceratophore of 
median antenna in anterior notch of pro- 
stomium, style long, smooth, with long fil- 
amentous tip; lateral antennae with cerato- 
phores inserted ventrally, styles short, with 
filamentous tips; palps stout, tapered, short- 
er than median antenna; tentaculophores 
lateral to prostomium, achaetous; dorsal 
tentacular cirri long, similar to median an- 
tenna, longer than ventral tentacular cirri 
(Fig. 1A); facial tubercle bulbous. Segment 
2 without nuchal lobe, with bulbous elytro- 
phores, biramous parapodia, short conical 
notopodium with moderate number of no- 
tosetae (9), similar to following notosetae; 
larger neuropodium and neurosetae similar 
to following neurosetae only more slender; 
ventral buccal cirri much longer than fol- 
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Fig. 1. Antipathipolyeunoa nuttingi, holotype: A, Dorsal view of anterior end; B, Right elytrigerous para- 
podium from segment 2, anterior view, acicula dotted; C, Notosetae from same; D, Lower, middle and upper 
neurosetae from same; E, Right cirrigerous parapodium from segment 3, posterior view; F, Right elytrigerous 
parapodium from segment 9, anterior view, acicula dotted; G, Right cirrigerous parapodium from segment 10, 
posterior view; H, Long and shorter notosetae from same; I, Lower, middle and upper neurosetae from same. 
Scales = 0.5 mm for A; 0.2 mm for B, E-G; 0.1 mm for C, D, H, I. 


lowing ventral cirri, similar to tentacular notopodium with longer acicular lobe on 
cirri (Fig. 1A—D). Pharynx (cut open) with lower side; much large neuropodium with 
9 pairs of border papillae and 2 pairs of longer subconical presetal acicular lobe with 
reddish amber-colored jaws. projecting digitiform subacicular process 

Biramous parapodia with short conical and shorter rounded postsetal lobe (Figs. 
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Fig. 2. Antipathipolyeunoa nuttingi, holotype: A, Right elytrigerous parapodium from middle region, anterior 
view, acicula dotted; B, Right cirrigerous parapodium from middle region, posterior view; C, Notoseta from 
same; D, Lower, middle and upper neurosetae from same; E, Right elytrigerous parapodium from posterior 
region, anterior view, acicula dotted; F, Upper, middle and lower neurosetae from same; G, Right elytron from 
segment 9; H, Right elytron from middle region; I, Right elytron from posterior region. Scales = 0.2 mm for 


A, B, E, G-I; 0.1 mm for C, D, F. 


1B, E-G, 2A, B, E). Notosetae almost as 
stout as neurosetae, short, acicular, with faint 
spinose rows, relatively few (9 on 2nd no- 
topodium, 7 on 9th, 3 on middle, 2 on pos- 
terior) (Figs. 1B, C, F—H, 2A-C, E). Neu- 
rosetae rather short, acicular, with falcate 
tips and faint spinose rows; all similar, vary- 
ing slightly in size and length of spinose 
regions; relatively few (7 on 2nd neuropo- 
dium, 11 on 9th, 8-6 on middle, 6 on pos- 


terior) (Figs. 1B, D, F, I, 2A, B, D-F). Ven- 
tral cirri tapering, relatively long, extending 
about to tips of neuropodia or beyond (Figs. 
1E-G, 2A, B, E). 

Pygidium small, rounded lobe with dorsal 
anus and pair of anal cirri. Nephridial pa- 
pillae small, rounded, beginning on segment 
6 (Fig. 2B). 

Associations. — Antipathipolyeunoa nut- 
tingi was found living commensally on the 
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antipatharian Antipathes tanacetum Pour- 
talés. In his study on the antipatharians of 
the Barbados-Antigua Expedition 1918, C. 
C. Nutting (1919:113) reported that the 
commensal annelids were found in hollow 
tubes lying along the main stems of the an- 
tipatharians. 

Etymology.—The species is named for 
Professor Charles Cleveland Nutting, leader 
of the Barbados-Antigua Expedition of 1918 
and specialist on hydroids and the Alcyon- 
aria. 


Bayerpolynoe, new genus 


Type species. —Bayerpolynoe floridensis, 
new species. 

Diagnosis. —Body elongate, flattened, 
with sides nearly parallel, tapering posteri- 
orly; segments numerous (up to 85). Elytra 
and bulbous elytrophores 15 pairs, on seg- 
ments 2, 4, 5, 7, alternate segments to 23, 
26, 29, 32. Elytra large, elongate-oval, cov- 
ering dorsum in anterior region, leaving large 
posterior region uncovered, without fringes 
of papillae or tubercles. Dorsal cirri on non- 
elytrigerous segments, with short cirro- 
phores and long styles; dorsal tubercles in- 
conspicuous. Prostomium bilobed, with 
distinct cephalic peaks, 3 antennae and 2 
palps; ceratophore of median antenna in an- 
terior notch of prostomium; lateral anten- 
nae with ceratophores inserted ventrally; 2 
pairs of large eyes on posterior half of pro- 
stomium. Tentaculophores of segment I lat- 
eral to prostomium, each with few setae and 
pair of dorsal and ventral tentacular cirri; 
prominent bulbous facial tubercle. Buccal 
segment (II) without nuchal fold, with first 
pair of elytra, biramous parapodia, and long 
ventral buccal cirri; pharynx with 9 pairs of 
border papillae and 2 pairs of jaws. Para- 
podia biramous; notopodia small, conical, 
on anterodorsal face of larger neuropodia; 
notosetae moderate in number, about as 
stout as neurosetae, acicular, with faint spi- 
nose rows; neuropodia with longer subcon- 
ical presetal acicular lobe, with projecting 
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subacicular process, and shorter rounded 
postsetal lobe; neurosetae moderate in 
number, acicular, with faint spinose rows 
and tapered bare tips. Ventral cirri rather 
long, extending to tips of neuropodia. Ne- 
phridial papillae short, cylindrical, begin- 
ning on segment 6. Pygidium damaged. 
Commensal with antipatharians. 

Remarks. — Bayerpolynoe agrees with An- 
tipathipolyeunoa in having a prominent 
subacicular process on the presetal acicular 
lobe of the neuropodia. It differs in having 
only 15 pairs of elytra confined to the an- 
terior part of the body, instead of numerous 
pairs, continuing to near the posterior end. 

Etymology.—The genus is named for 
Frederick M. Bayer, in recognition of his 
studies on the Octocorallia and who has dis- 
covered and contributed numerous poly- 
noid commensals to me for study. Gender 
feminine. 


Bayerpolynoe floridensis, new species 
Figs. 3, 4 


Material examined. —North Atlantic 
Ocean, Gulf Stream off Key West, Florida, 
24°17'N, 81°58'W, 237 m, Fish Hawk sta 
7280, 14 Feb 1902, on antipatharian Anti- 
pathes columnaris Duchassaing, removed 
by F. M. Bayer, identified by D. M. Opres- 
ko, holotype (USNM 80079). 

Description. —Holotype 27 mm long, 3.5 
mm wide with setae, 85 segments. Body 
elongate, slender, with sides nearly parallel, 
tapering posteriorly. Coloration with mid- 
dorsal brownish longitudinal band and pig- 
ment spots on cirrophores of dorsal cirri, 
ventrally with midventral and lateral lon- 
gitudinal bands. Elytra 15 pairs, on seg- 
ments 2, 4, 5, 7, alternate segments to 23, 
26, 29, 32, with long region with dorsal cirri 
only. Elytra rather large, elongate-oval, cov- 
ering anterior part of body, delicate, without 
papillae or tubercles; light brownish pig- 
mented rings near border, except on ante- 
rior part (Fig. 3F, G). Dorsal cirri with short 
cylindrical cirrophores and long styles ex- 
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Fig. 3. Bayerpolynoe floridensis, holotype: A, Dorsal view of anterior end, pharynx fully extended (only basal 
part shown), style of median antenna and palps missing; B, Right elytrigerous parapodium of segment 2, anterior 
view, acicula dotted; C, Notoseta from same; D, Neuroseta from same; E, Right cirrigerous parapodium of 
segment 3, posterior view; F, Right 6th elytron from segment 11; G, Right 15th elytron from segment 32. Scales 
= 0.5 mm for A; 0.2 mm for B, E; 0.1 mm for C, D; 0.5 mm for F, G. 


tending far beyond setae; dorsal tubercles 
indistinct (Figs. 3E, 4A, H). 

Bilobed prostomium with distinct ce- 
phalic peaks; eyes large, anterior pair in re- 
gion of greatest width, slightly larger than 
posterolateral pair; ceratophore of median 
antenna in anterior notch of prostomium, 
style missing (probably long); lateral anten- 
nae with ceratophores inserted ventrally, 
with short, subulate styles; palps missing; 
tentaculophores lateral to prostomium, each 
with 2 setae on inner side and pair of longer 
dorsal and shorter ventral tentacular cirri; 
facial tubercle bulbous, between cerato- 
phores of lateral antennae (Fig. 3A). Seg- 
ment 2 without nuchal lobe, with bulbous 
elytrophores and biramous parapodia; short 
conical notopodium with notosetae similar 


to following; larger neuropodium with neu- 
rosetae more slender than following, with 
rounded tips; ventral buccal cirri much lon- 
ger than following ventral cirri, similar to 
tentacular cirri (Fig. 3A—D). Pharynx with 
9 pairs of border papillae and 2 pairs of 
amber-colored jaws. 

Biramous parapodia with short conical 
notopodia with longer acicular lobe on low- 
er side; much larger neuropodia with longer 
subconical presetal acicular lobe, with pro- 
jecting digitiform subacicular process, and 
shorter rounded postsetal lobe (Figs. 3B, E, 
4A, B, E, H). Notosetae almost as stout as 
neurosetae, acicular, short, slightly curved 
and longer, straight, with faint spinous rows; 
moderate in number (12 on 2nd notopo- 
dium, 14 on 11th, 11 on 32nd, 10 on pos- 
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Fig. 4. Bayerpolynoe floridensis, holotype: A, Right cirrigerous parapodium from segment 10, posterior view; 
B, Right elytrigerous parapodium from segment 11, anterior view, acicula dotted; C, Notosetae from same; D, 
Lower, middle and upper neurosetae from same; E, Right elytrigerous parapodium from segment 32, anterior 
view, acicula dotted; F, Notosetae from same; G, Lower, middle and upper neurosetae from same; H, Right 
cirrigerous parapodium from posterior region, posterior view. Scales = 0.2 mm for A, B, E, H; 0.1 mm for C, 
D, F, G. 


terior) (Figs. 3B, C, 4B, C, E, F, H). Neu- erate in number (7 on 2nd neuropodium, 
rosetae long, acicular, with tapered blunt 13 on 11th, 14 on 32nd, 10 on posterior) 
tips, all same type, varying slightly in width (Figs. 3B, D, 4B, D, E, G, H). Ventral cirri 
and length of faint spinose regions; mod- tapering, rather long, extending almost to 
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tips of neuropodia (Figs. 3E, 4A, B, E, H). 
Pygidium damaged. Nephridial papillae 
small, beginning on segment 6. 

Biology.—Bayerpolynoe floridensis was 
found living commensally on the antipa- 
tharian Antipathes columnaris Duchassa- 
ing. 

Etymology. —The species is named for the 
collecting site off Florida. 


Tottonpolynoe, new genus 


Type species.—Tottonpolynoe symanti- 
patharia, new species. 

Diagnosis. — Body elongate, flattened, ta- 
pering posteriorly; segments numerous (up 
to 71). Elytra 16 pairs, on segments 2, 4, 5, 
7, alternate segments to 23, 26, 29, 32, 36, 
with dorsal cirri on following segments. 
Elytra large, oval, covering dorsum of an- 
terior part of body, without papillae, with 
or without microtubercles on anterior part. 
Dorsal cirri on non-elytrigerous segments, 
with short cirrophores and long styles; dor- 
sal tubercles nodular. Prostomium bilobed, 
with subtriangular cephalic peaks, 3 anten- 
nae and 2 palps; ceratophore of median an- 
tenna in anterior notch of prostomium, with 
long style; lateral antenna with ceratophores 
inserted ventrally, with short styles; palps 
relatively short; 2 pairs of large eyes on pos- 
terior half of prostomium. Tentaculophores 
of segment I lateral to prostomium, achae- 
tous, with 2 pairs of long tentacular cirri; 
without facial tubercle. Buccal segment (IJ) 
without nuchal fold, with first pair of elytra, 
biramous parapodia, and long ventral buc- 
cal cirri. Parapodia biramous; notopodia al- 
most as long as neuropodia, with projecting 
acicular lobe; notosetae moderate in num- 
ber, acicular, about as stout as neurosetae, 
appearing smooth; neuropodia with sub- 
conical presetal acicular lobe and shorter, 
rounded postsetal lobe; neurosetae moder- 
ate in number, stout, with slightly hooked 
bare tips and prominent to faint spinose 
rows. Ventral cirri rather long, extending 
about to tips of neuropodia. Nephridial pa- 
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pillae short, beginning on segment 6. Com- 
mensal with antipatharians and gorgonians. 

Etymology. — Totton, named for A. Kny- 
vett Totton (1923:97-120, pls. I, II), who 
reported on commensal polychaetes in con- 
nection with his study on the Antipatharia 
from off New Zealand, plus polynoe, from 
polynoid worm. Gender feminine. 

Remarks. —Of the genera in Harmo- 
thoinae, with elongate bodies and numerous 
segments, 7ottonpolynoe differs by having 
16 pairs of elytra, not the usual 15 pairs, 
confined to the anterior part of the body. 
The parapodia resemble Polyeunoa MclIn- 
tosh in having the neuropodia with prom- 
inent presetal subconical acicular lobes and 
lacking both supraacicular and subacicular 
digitiform processes. 


Tottonpolynoe symantipatharia, 
new species 
Figs. 5-7 


Material examined. —South Pacific 
Ocean, off New Zealand, 53°45'W, 159°09’E, 
787-842 m, Eltanin sta 1416, 9 Feb 1965, 
in groove on main stem of antipatharian 
Parantipathes sp., removed by S. D. Cairns 
and identified by D. M. Opresko, holotype 
(USNM 136585). Off Macquarie Island, 
south of New Zealand, 56°21'S, 158°28’E, 
1684 m, Eltanin sta 1423, 12 Feb 1965, in 
runway on gorgonian Sclerisis macquariana 
Bayer & Stefani, removed by F. M. Bayer, 
paratype (USNM 136586). 

Description. —Holotype 30 mm long, 7 
mm wide with setae, 71 segments. Incom- 
plete paratype 21+ mm long, 5 mm wide, 
55+ segments. Body elongate, greatly flat- 
tened, widest anteriorly, tapering posteri- 
orly. Dorsum brownish banded on seg- 
ments 12-34. Elytra 16 pairs, on segments 
2, 4, 5, 7, alternate segments to 23, 26, 29, 
32, 36, with dorsal cirri on posterior seg- 
ments. Elytra large, oval, covering dorsum 
in anterior part, leaving posterior segments 
uncovered, attached eccentrically, delicate, 
with “veins,” without papillae, with few to 
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Fig. 5. Tottonpolynoe symantipatharia, holotype: A, Dorsal view of anterior end, styles of median antenna, 
right and left dorsal and ventral tentacular cirri, left palp, and dorsal cirri of segment 3 missing; B, Right 
elytrigerous parapodium, anterior view, acicula dotted; C, Right cirrigerous parapodium, posterior view; D, 
Long and shorter notosetae; E, Lower, middle and upper neurosetae; F, Right elytron, with detail of microtu- 
bercles. Scales = 1.0 mm for A; 0.5 mm for B, C; 0.1 mm for D, E; 1.0 mm for F. 
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Fig. 6. 
right and left tentacular cirri, left palp, and dorsal cirri of segment 3 missing; B, Right cirrigerous parapodium 
of segment 16, posterior view, dorsal cirrus missing; C, Right elytrigerous parapodium of segment 17, anterior 
view, acicula dotted; D, Notosetae; E, Upper, middle and lower neurosetae. Scales = 1.0 mm for A; 0.2 mm 
for B, C; 0.1 mm for D, E. 


numerous microtubercles on anterior part 
of some elytra (Figs. 5F, 7D-—F). Dorsal cirri 
with cylindrical cirrophores dorsal to no- 
topodia, styles very long, tapering to slender 
tips and extending far beyond setae; dorsal 
tubercles nodular (Figs. SA, C, 6A, B, 7A). 

Bilobed prostomium with wide, subtrian- 
gular anterior peaks; eyes large, anterior pair 
in region of greatest width of prostomium, 
slightly larger than posterolateral pair; cer- 
atophore of median antenna in anterior 


Tottonpolynoe symantipatharia, paratype: A, Dorsal view of anterior end, style of median antenna, 


notch of prostomium, style missing (prob- 
ably long); ceratophores of lateral antennae 
inserted ventrally, styles rather long, ta- 
pered, with filamentous tips; palps stout, 
tapered; tentaculophores lateral to prosto- 
mium, with small acicular lobe on inner 
side, achaetous; dorsal and ventral tentac- 
ular cirri missing (probably long); without 
facial tubercle (Figs. SA, 6A). Segment 2 
without nuchal lobe, with bulbous elytro- 
phores, biramous parapodia, and long ven- 
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D 
Fig. 7. 
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Tottonpolynoe symantipatharia, paratype: A, Right cirrigerous parapodium from segment 40, posterior 


view; B, Short and longer notosetae; C, Upper and middle neurosetae; D, Right 9th elytron from segment 17, 
with detail of microtubercles; E, Left 15th elytron from segment 32; F, Left 16th elytron from segment 35. Scales 


= 0.2 mm for A; 0.1 mm for B, C; 0.5 mm for D-F. 


tral buccal cirri (Figs. SA, 6A). Pharynx not 
extended. 

Biramous parapodia with notopodia al- 
most as long as neuropodia, rounded, with 
digitiform acicular lobe on lower side; larger 
neuropodia with longer subconical presetal 
acicular lobe and shorter rounded to sub- 
triangular postsetal lobe (Figs. 5B, C, 6B, C, 
7A). Notosetae moderate in number (about 
15), short to long, forming radiating bundle, 


acicular, about as stout as neurosetae, ap- 
pearing smooth, with faint close-set stria- 
tions (Figs. 5B, D, 6C, D, 7A, B). Neuro- 
setae moderate in number (about 16), 
forming fan-shaped bundle, stout, with 
slightly hooked bare tips, upper ones slightly 
more slender, with longer and more prom- 
inent spinose rows, middle and lower ones 
with very faint close-set spinose rows (Figs. 
5B, E, 6C, E, 7A, C). Ventral cirri rather 
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long, tapered, extending almost to tips of 
neuropodia (Figs. 5B, C, 6B, C, 7A). 

Pygidium small, rounded lobe with pair 
of anal cirri (missing). Nephridial papillae 
small, beginning on segment 6. 

Biology. — Tottonpolynoe symantipathar- 
ia was found in a groove along the main 
stem of the antipatharian Parantipathes sp. 
and in a runway on the gorgonian Sclerisis 
macquariana Bayer & Stefani, 1987. 

Etymology. —Greek sym = with + anti- 
patharia, in reference to its association with 
antipatharians. 
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LEPEOPHTHEIRUS SPATHA, A NEW SPECIES OF 
COPEPOD (SIPHONOSTOMATOIDA: CALIGIDAE) 
PARASITIC ON THE CALIFORNIA HALIBUT FROM 
SANTA MONICA BAY, CALIFORNIA 


Masahiro Dojiri and Robert A. Brantley 


Abstract. — Lepeophtheirus spatha, new species, is described from the external 
body surfaces of the California halibut Paralichthys californicus (Ayers) col- 
lected in Santa Monica Bay, California. The female differs from females of its 
congeners by the possession of a combination of characters including posterior 
processes on the genital complex, truncate sternal furcal tines, and a subtrian- 
gular leg 5. It appears to be most closely related to L. paralichthydis Yamaguti 
& Yamasu, 1960 which was collected from the body surfaces of Paralichthys 
olivaceus (Temminck & Schlegel) from Japan. 


The Environmental Monitoring Divi- 
sion, Bureau of Sanitation, City of Los An- 
geles, assesses the dilution, movement, and 
environmental effects of treated effluent dis- 
charged into the waters of the Santa Monica 
Bay, an open coastal embayment bordered 
by Point Dume to the north and Palos Ver- 
des Point to the south. As part of the mon- 
itoring program, the Biology Laboratory 
conducts quarterly otter trawls which in- 
volve the identification, enumeration, length 
and biomass measurements of demersal 
fishes and macroinvertebrates at ten des- 
ignated stations. During the July and No- 
vember 1989 and February 1990 trawls, 
several specimens of the parasitic copepod 
family Caligidae were collected from the 
body surfaces of the California halibut Par- 
alichthys californicus (Ayers). These para- 
sites represent a new species of Lepeophthei- 
rus which is described below. 

Materials and methods.—The copepods 
were preserved in 70% ethanol, then cleared 
in 85% lactic acid for a period of at least 24 
hours. They were then measured with an 
ocular micrometer, and selected specimens 
were dissected on wooden slides (Humes & 
Gooding 1964). Illustrations were drawn 
with the aid of a drawing tube attached to 


a Nikon Optiphot, HFX-II. Type specimens 
have been deposited in the Department of 
Invertebrate Zoology, National Museum of 
Natural History, Smithsonian Institution, 
Washington, D.C. 20560. Dissected speci- 
mens remain in the collection of the first 
author. 


Systematic Account 


Order Siphonostomatoida Thorell, 1859 
Family Caligidae Burmeister, 1835 
Genus Lepeophtheirus Nordmann, 1832 
Lepeophtheirus spatha, new species 
Figs. 1-5 


Material examined. — From external body 
surface of California halibut Paralichthys 
californicus (Ayres) collected in Santa Mon- 
ica Bay, California, by the Biology Labo- 
ratory, Environmental Monitoring Divi- 
sion, City of Los Angeles: 1 female holotype 
(USNM 244345) and 20 paratypes (15 fe- 
males, 3 males, and | pair in amplexus; 
USNM 244346; 1 male dissected on slide) 
from station A4, 33°34'24’N, 118°31'34’W, 
in 15 m, on 20 Feb 1990; 3 females (1 dis- 
sected) from station Cl, 33°59'49’N, 
118°42'50”W, in 60 m, on 31 Jul 1989; 2 
females and | male (dissected on slide) from 
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Fig. 1. Lepeophtheirus spatha, new species, female: A, habitus, dorsal; B, posterior portion of urosome, 
ventral; C, first antenna, ventral; D, tip of first antenna, ventral; E, second antenna, ventral; F, postantennal 
process, ventral. Symbol: sp = spinulated papillae. Scales: 1.0 mm in A; 0.5 mm in B; 0.2 mm in C; 0.1 mm 
in D-F. 
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station A7, 33°56'15”N, 118°27'28”W, in 
15 m, 02 Nov 1989. 

Female. — Body as in Fig. 1A. Total length 
(excluding setae on caudal ramus) 6.07 mm 
(6.02—6.16 mm) based on 3 specimens. 
Cephalothorax ovoid, 3.67 mm (3.62-3.77 
mm) X 3.05 mm (2.96-3.16 mm). Frontal 
plate well-developed. Fourth pedigerous 
segment 3x wider than long, 0.40 mm 
(0.35-0.46 mm) X 1.21 mm (1.16—1.24 
mm). Genital complex subquadrangular 
with rounded corners and convex lateral 
margins, longer than wide, 1.62 mm (1.52- 
1.70 mm) (excluding posterior process) X 
1.52 mm (1.49-1.57 mm), armed with spi- 
nulated papillae on lateral margins (Fig. 1B), 
and bearing posterior processes. Abdomen 
1-segmented, wider than long, with 2 me- 
dial pairs of setules, 0.35 mm (0.33-0.38 
mm) X 0.45 mm (0.43-0.49 mm). Caudal 
ramus (Fig. 1B) about as long as wide, 0.10 
mm (0.09-0.11 mm) x 0.11 mm (0.10-0.12 
mm), and bearing 6 pinnate setae. First an- 
tenna (Fig. 1C) 2-segmented; first segment 
robust, with cuticular fold slightly beyond 
midlength, bearing 27 pilose setae (25 an- 
teroventral and 2 dorsal setae) and 2 pos- 
terodistal spiniform processes; second seg- 
ment (Fig. 1D) cylindrical, bearing 1 
posterior subterminal seta and 13 terminal 
setae (2 sharing common base). Second an- 
tenna (Fig. 1E) 4-segmented; second seg- 
ment with large, pointed, posteriorly di- 
rected, spiniform process; third segment 
stout, bearing usual dorsal adhesion pro- 
cess; terminal segment unguiform, bearing 
2 setae (proximal one arising from small 
rounded protrusion). Postantennal process 
(Fig. 1F) relatively straight, stout, with 2 
multibranched setules on the base and 1 
lateral to it; 2 (1 large, 1 small) rounded 
processes anteromedial to postantennal 
process. 

Mouth tube longer than wide, 440 x 320 
um. Mandible (Fig. 2A) of 4 parts (possibly 
representing segments); third and fourth 
parts indistinctly separated; fourth part 
bearing transparent membrane on lateral 
surface and 12 teeth on medial margin. First 
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maxilla (Fig. 2B) consisting of papilla bear- 
ing 3 setae, and 2 flanged tines of about 
equal length; associated sclerotized plate 
armed with posterior rounded process. Sec- 
ond maxilla (Fig. 2C) brachiform; flabellum 
a striated membrane at midlength of bra- 
chium; calamus with 4 serrated membranes 
(only 3 illustrated in Fig. 2D); canna with 
1 serrated membrane and 1 smooth one. 
Maxilliped (Fig. 2E) with large, rounded hy- 
aline process on inner margin; shaft and claw 
partially fused on dorsal surface, but clearly 
separate ventrally; shaft with inner distal 
seta. Sternal furca (Fig. 2F) flanked on each 
side by slightly curved spiniform process 
and consisting of broad spatulate tines; each 
tine with wide flanges. 

Leg 1 (Fig. 2G) biramous; sympod (Figs. 
2G, 3A) with bifid lateral setule, J lateral 
pinnate seta (base hidden by conical pro- 
cess, Fig. 3A), and 1 medial pinnate seta. 
Exopod 2-segmented; first segment (Fig. 3B) 
with lateral distal corner carrying spine 
armed with outer row of spinules and me- 
dial margin with row of setules; second seg- 
ment (Fig. 3B) with 3 spines, each spine with 
pectinate membranes near bases (spine 1 
with minutely serrated, striated flanges; 
spines 2 and 3 serrated and armed with hy- 
aline, setiform, accessory processes), | pin- 
nate seta on distal medial corner, and 3 large 
pinnate medial setae. Endopod (Fig. 3A) 
vestigial, tipped with 2 setiform processes 
(setae?). Leg 2 (Fig. 3C) with coxa (first seg- 
ment of sympod; Fig. 3D) having | rounded 
flat process and | conical process tipped with 
1 subterminal setule near intercoxal plate, 
1 lateral striated membrane, and | medial 
pinnate seta; basis with | naked lateral seta 
(Fig. 3C), 1 naked medial setule, and 1 me- 
dial striated membrane. Exopod (Fig. 3E) 
3-segmented with formula I-1, I-1, II,I,5, 
and striated membrane on dorsal lateral 
margin; first exopodal spine with minutely 
serrated membrane at base; first and second 
exopodal spines with minutely serrated 
flanges along outer and inner margins; ter- 
minal segment with | spine, similar to those 
of first and second exopodal segments, | 
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Fig. 2. Lepeophtheirus spatha, new species, female: A, mandible, ventral; B, first maxilla, ventral; C, second 
maxilla, dorsal; D, tip of second maxilla, ventral; E, maxilliped, ventral; F, sternal furca and spiniform processes, 
ventral; G, leg 1 and intercoxal plate, ventral. Scale: 0.1 mm in A—C, E-G; 0.05 mm in D. 
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curved element flanked by outer and inner 
transparent membranes, and 1 long seti- 
form element with outer transparent mem- 
brane and inner row of pinnae. Endopod 
(Fig. 3C) with formula 0-1, 0-2, 6; first- 
third endopodal segments with lateral rows 
of setules, but only second and third seg- 
ments with medial (inner) rows of setules. 
Leg 3 (Fig. 4A) with sympod carrying large 
dorsal corrugated adhesion pad, striated 
marginal membrane, | lateral pinnate seta 
(dorsal to insertion of exopod), 1 medial 
pinnate seta, and | large naked setule ven- 
tral to insertion of medial seta. Exopod (Fig. 
4B) 3-segmented; large exopodal spine (Fig. 
4C), with conspicuous lateral flanges, sub- 
terminally situated on basal swelling which 
carries 3 setules (dorsal one bifid) and ter- 
minal striated membrane; 1 pinnate seta 
(between insertion of exopod and endopod) 
presumably representing medial seta of first 
exopodal segment; second and third seg- 
ments with formula I-1, IIJ,4 (outermost 
seta conspicuously larger than other 3), and 
having rows of setules on lateral and medial 
margins. Endopod (Fig. 4B) 2-segmented; 
first segment slightly expanded laterally, with 
lateral row of setules and medial pinnate 
seta; second segment with lateral and me- 
dial rows of setules and 6 pinnate setae. Leg 
4 (Fig. 4D) with sympod bearing several 
setules and 1 distal pinnate seta; exopod 
distinctly 3-segmented with formula I, I, III; 
each exopodal segment with outer margin 
bearing serrated membrane; each spine with 
pectinate (minutely serrated) membrane 
near base; spine of first exopodal segment 
small and naked; spine of second exopodal 
segment with serrated flanges; 3 spines of 
terminal segment (Fig. 4E) decreasing in 
length from inner to outer margin, with in- 
nermost spine bearing only | serrated flange. 
Leg 5 (Fig. 4F) a broad subtriangular plate 
with 3 pinnate setae and several papillae 
tipped with spinules; 1 additional pinnate 
seta lateral to this complex. 

Male. —Body as in Fig. 5A. Total length 
3.35-5.06 mm and width 1.82—2.58 mm 
based on 2 specimens. Cephalothorax sub- 
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oval, 2.23-2.86 mm xX 1.82—2.58 mm. 
Fourth pedigerous segment much wider than 
long, 0.28-0.33 mm x 0.63-0.92 mm. Gen- 
ital complex wider than long, 0.52-—0.59 mm 
x 0.79-0.90 mm. Abdomen 1|-segmented, 
0.23-0.37 mm Xx 0.29-0.43 mm. Caudal 
ramus armed as in female, as long as wide, 
0.09-0.12 mm x 0.09-0.12 mm. Append- 
ages as in female except those described be- 
low. 

Second antenna (Fig. 5B, C) 3-segmented; 
first segment with 2 corrugated adhesion 
pads; second segment with 5 adhesion pads, 
distalmost pad (Fig. 5B, E) suboval and con- 
sisting of stack of lamelliform structures 
rimmed with striated membranes; third seg- 
ment (Fig. 5D, E) curved claw with | hyaline 
seta and rounded process (Fig. 5E) on ven- 
tral surface near base, 1 seta on medial mar- 
gin, and 2 longitudinal flanges on dorsal sur- 
face (Fig. 5D) and 2 on ventral surface (Fig. 
SE). First maxilla (Fig. SF) with rounded 
tines and | medial, hyaline, digitiform pro- 
cess; this process with subapical accessory 
lobe on | specimen examined (Fig. 5F), but 
accessory lobe absent on other males. Ster- 
nal furca (Fig. 5G) with blunt tips, not 
markedly truncate as in female. 

Legs 5 and 6 (Fig. 5H) conical lobes, bear- 
ing 4 and 3 pinnate setae, respectively. 

Coloration. — Live specimens are opaque, 
light tan with bright purple pigment con- 
centrated along the borders of the cepha- 
lothorax and genital complex; pigmentation 
fades with preservation. 

Etymology. —The specific name spatha, a 
Latin feminine noun meaning broad sword 
without point, alludes to the broad truncate 
tines of the sternal furca of the female; it 
stands as a feminine singular noun in ap- 
position to the generic name. 

Remarks. —Lepeophtheirus spatha, new 
species, can be distinguished from all its 
congeners by the possession of posterior 
processes on the genital complex of the fe- 
male, the truncate sternal furcal tines, and 
the subtriangular leg 5 in the female. 

Two species, L. pravipes Wilson, 1912 and 
L. semicossyphi Yamaguti, 1939 (see Ka- 
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Fig. 3. Lepeophtheirus spatha, new species 
1, ventral; C, leg 2 and intercoxal plate, ventral; D intercoxal plate and proximal portion of coxa of leg 2, ventral; 


E, tip of leg 2 exopod, ventral. Scale: 0.1 mm in A, B, 


0.5 mm in C. 


D, E; 
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Fig. 4. Lepeophtheirus spatha, new species, female: A, leg 3 and ventral apron, ventral; B, leg 3, ventral; C, 
exopod spine of leg 3, ventral; D, leg 4, ventral; E, tip of leg 4 exopod,ventral; F, leg 5, posterior process of 
genital complex, and attached spermatophore, ventral. Symbol: dbs = dorsal bifid setule. Scale: 0.5 mm in A, 
D; 0.1 mm in B, E, F; 0.05 mm in C. 
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Fig. 5. Lepeophtheirus spatha, new species, male: A, habitus, dorsal; B, second antenna, ventral; C, distal 
portion of second antenna, dorsal; D, claw of second antenna, dorsolateral; E, same, ventrolateral; F, first maxilla, 
ventral; G, sternal furca, ventral; H, legs 5 and 6, ventral. Symbols: hs = hyaline seta; rp = rounded process; 
ms = medial seta. Scale: 1.0 mm in A; 0.1 mm in B-F, H; 0.2 mm in G. 
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bata 1974a and Shiino 1963, respectively), 
have a pair of posterior processes on the 
genital complex and a subquadrate or sub- 
triangular leg 5 in the female as in the new 
species. However, L. spatha differs from 
these two species by the truncate sternal fur- 
cal tines. 

The new species appears to be most close- 
ly related to L. paralichthydis, first de- 
scribed by Yamaguti & Yamasu (1960) from 
Paralichthys olivaceus (Temminck & Schle- 
gel) from Japan. They share a similar gen- 
eral habitus, sternal furca, oral appendages, 
legs, and the very unusual, hyaline, balloon- 
like process on the inner margin of the base 
of the maxilliped of the female. This latter 
morphological character appears to be 
unique for these two species. Also, both spe- 
cies were collected from the external body 
surfaces of the halibut genus Paralichthys. 
The new species can be distinguished from 
L. paralichthydis by the presence of poste- 
rior processes on the genital complex, an 
attenuate basal spiniform process on the 
second segment of the second antenna, 
pointed first maxillal tines of the female, 
and terminal exopodal spines of leg 4 de- 
creasing in length from the inner to the outer 
margin (outer two spines equal in L. par- 
alichthydis). 

The conical process on the inner margin 
of the leg 2 coxa, adjacent to the intercoxal 
plate, is reminiscent of that described for L. 
cuneifer Kabata, 1974 (see Kabata 1974b: 
46, fig. 15). The new species, however, has 
a semicircular lamelliform process adjacent 
to this conical process on the coxa; this flat 
process is unique to this species. 

Attempts to obtain the type specimens or 
newly collected material of L. paralichthy- 
dis for an examination of this species were 
futile. The type specimens could not be lo- 
cated and are presumably lost. Our Japa- 
nese colleagues were not able to find L. par- 
alichthydis from freshly collected hosts. 
Apparently, this species of copepod is rare. 
Examination of preserved Paralichthys oli- 
vaceus housed in the Division of Fishes, Na- 
tional Museum of Natural History, Smith- 
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sonian Institution, by Smithsonian scientists 
also did not yield specimens of this species. 
A detailed redescription of L. paralichthydis 
is still needed, but could not be provided 
herein. 
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Abstract. —The species of Calanoida and Cyclopoida (Copepoda: Crustacea) 
from South America that were deposited by Stillman Wright in the collections 
of the National Museum of Natural History are listed. The collection includes 
type specimens of 8 species and specimens from type localities of 5 additional 
species of Diaptomidae from Brazil. These deposits and others in the Kiefer 
Collection in Germany represent the only known surviving material from 
Wright’s taxonomic studies of South American Calanoida. Previously unpub- 
lished records of several species from the collection are listed. 


During his career, the American limnol- 
ogist Stillman Wright described 29 species 
and subspecies of calanoid copepods of the 
families Boeckellidae, Diaptomidae, and 
Pseudodiaptomidae. Most of these species 
were from inland Brazil and Argentina, and 
a few were from marine and freshwater col- 
lections in Nigeria and the Philippines 
(Wright 1927-1939, Wright & Tressler 
1928). Wright also redescribed 18 species 
of calanoids from inland and coastal waters 
of Brazil (Wright 1927, 1928a), and report- 
ed on collections from Argentina (Wright 
1939). These articles are among the fun- 
damental early works on South American 
continental Calanoida, and the material that 
Wright described constitutes a basic re- 
source for continuing taxonomic studies of 
these zooplankters. The present article lists 
type and non-type specimens of Copepoda 
of the Wright Collection held in the Na- 
tional Museum of Natural History, Smith- 
sonian Institution. This collection appar- 
ently represents most of the surviving 
material from Wright’s work. 

Most of the species described by Wright 
are still considered valid, a measure of the 
care and thoroughness of his work. In a re- 
view of the known distribution and current 


nomenclature of South American diapto- 
mids, Brandorff (1976) listed only Diapto- 
mus (now Calodiaptomus) merrillae and D. 
perelegans Wright, 1927, as possibly be- 
longing to one variable species, a question 
still unresolved. In addition, both Brandorff 
(in Brandorffet al. 1982) and Dussart (1984) 
suggested that the female originally de- 
scribed as that of Diaptomus (now Dacty- 
lodiaptomus) pearsei Wright, 1927, is not 
the same species as the male. These authors 
furnished descriptions of similar but not 
identical females ascribed to D. pearsei from 
the Amazon and Orinoco rivers, respec- 
tively. A full listing of works treating 
Wright’s species is beyond the scope of this 
article; readers are referred to the article by 
Brandorff (1976) for an indispensable intro- 
duction to the literature on South American 
diaptomids. 

Wright drew on two sources of material. 
His earlier articles treated the calanoids from 
a collection made by Miss Harriet Merrill 
from the Amazon Basin and other localities 
in South America in 1907 and 1908. This 
collection was acquired by Dr. Chancey Ju- 
day and formed the basis for part of Wright’s 
doctoral dissertation (Wright 1928a), which 
was published as a general revision of South 
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American Diaptomidae (Wright 1927). Lat- 
er articles (Wright 1935, 1936a, 1936b, 
1938a, 1938b) described material collected 
by Wright himself in his capacity as staff 
limnologist of a fisheries project directed by 
Dr. Rodolfo Von Ihering in the Brazilian 
northeast. During Wright’s stay in Brazil 
(1933-1937), he also collected in south- 
eastern Brazil and northern Argentina (Reid 
1989; Wright 1937a, 1937b, 1939). 

The Merrill Collection cannot now be 
located at the University of Wisconsin (S. 
Dodson, letter to J. Reid, 1991; J. Lyons, 
letter to S. Wright, 1985). Some Brazilian 
copepods were deposited by Wright in the 
U.S. National Museum (USNM), later the 
National Museum of Natural History 
(NMNH) in 1926, before his own sojourn 
in South America. It can be assumed that 
these specimens came from the Merrill Col- 
lection. This material includes all species in 
Table 1 and, in Table 2, the specimens orig- 
inally deposited as D. henseni, a species that 
Wright himself later redescribed as D. ama- 
zonicus (Wright 1935). Additional non-type 
material of species that were described by 
Wright in the 1927 article and deposited 
later may also have been part of the Merrill 
Collection, although she is not listed as the 
collector of any of these samples. This sup- 
position is largely an inference from the in- 
complete and sometimes misspelled locality 
and date information supplied with the 
specimens, which is uncharacteristic of 
Wright’s later work, and from the fact that 
some specimens are listed from localities 
that were never visited by Wright but were 
sampled by Merrill. Specimens in this cat- 
egory include, from Table 2: Diaptomus 
coniferoides, USNM 92947; D. /flexipes, 
USNM 92953; D. pearsei, USNM 92949, 
92950; D. perelegans, USNM 92951; D. sil- 
vaticus infrequens, USNM 92952; and Pseu- 
dodiaptomus gracilis, USNM 60599, 60600, 
92945. If this supposition is correct, the 
slides of D. pearsei, although they were not 
listed as type material at time of deposit, 
come from the type locality of the species 
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Table 1.—Type specimens of South American Diap- 
tomidae (Calanoida) described by Wright and depos- 
ited in the collections of the National Museum of Nat- 
ural History, Smithsonian Institution. 


Diaptomus coniferoides Wright, 1927. USNM 59827, 
Type 6, ALC, Calama, Brazil, no date. USNM 59828, 
Paratype °, ALC, Calama, Brazil, no date. (Noto- 
diaptomus) 

Diaptomus flexipes Wright, 1927. USNM 59818, Type 
6, ALC, Santarém, Brazil, no date. USNM 59819, 
Paratype 2, ALC, Santarém, Brazil, no date. (Rha- 
codiaptomus) 

Diaptomus insolitus Wright, 1927. USNM 59474, Type 
6, ALC, Calama, Amazonas, Brazil, no date. USNM 
59475, Paratype 2, ALC, Calama, Amazonas, Brazil, 
no date. (Rhacodiaptomus) 

Diaptomus merrillae Wright, 1927. USNM 59510, Type 
6, ALC, Calama, Amazonas, Brazil, no date. USNM 
59511, Paratype 2, ALC, Calama, Amazonas, Brazil, 
no date. (Calodiaptomus) 

Diaptomus perelegans Wright, 1927. USNM 59512, 
Type 6, ALC, Calama, Amazonas, Brazil, no date. 
USNM 59513, Paratype °, ALC, Calama, Amazo- 
nas, Brazil, 17 May 1926. (Calodiaptomus) 

Diaptomus santaremensis Wright, 1927. USNM 59514, 
Type 2, ALC, Santarém, Grao Para, Brazil, no date. 
(Diaptomus s. 1.) 

Diaptomus silvaticus Wright, 1927. USNM 59822, Type 
6, SLI, Para, Brazil, no date. USNM 59823, Paratype 
9, ALC, Para, Brazil, no date. (Diaptomus s.1.) 

Diaptomus silvaticus infrequens Wright, 1927. USNM 
59824, Type 6, SLI, Para, Brazil, no date. (Diapto- 
mus S. 1.) 


and were probably used by Wright in his 
original description. Designated type ma- 
terial of D. pearsei is no longer in existence 
(Table 3). 

Regarding material collected during his 
own stay in Brazil, Wright once (1935:214) 
indicated that specimens were to be depos- 
ited at the Museu Nacional, Rio de Janeiro, 
Brazil, at the Museum of Zoology of the 
University of Michigan, and at the U.S. Na- 
tional Museum. However, the Museu Na- 
cional presently holds no material deposited 
by Wright (M. M. G. Corréa, letter to J. 
Reid, 1989), and all collections of Crustacea 
held by the Museum of Zoology were trans- 
ferred to the NMNH in the 1930’s (M. 
O’Brien, pers. comm. to J. Reid, 1989). 
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Table 2.—Non-type specimens of South American 
Calanoida and Cyclopoida from the Wright Collection 
in the National Museum of Natural History, Smith- 
sonian Institution. 


Calanoida: Boeckellidae 


Boeckella bergi Richard, 1897. USNM 79546, 50+, 
ALC, Laguna in Platano, between Buenos Aires and 
La Plata, Argentina, 5 Jan 1937 (includes Acantho- 
cyclops vernalis). USNM 92965, 28, ALC, roadside 
pool, Guamini, Prov. Buenos Aires, Argentina, 10 
Jan 1937. USNM 92968, 1000+, L. en Platano, near 
Quilmes, Argentina, 6 Jan 1937 (includes A. ver- 
nalis); det. J. W. Reid. 

Boeckella dentifera Brehm, 1935. USNM 79545, 50+, 
ALC, Laguna Salada at La Dulce, Prov. Buenos Aires, 
Argentina, 18 Jan 1937. 

Boeckella gracilis Daday, 1901. USNM 79547, 50+, 
ALC, Laguna Sarco, near Lavaisse, Prov. San Luis, 
Argentina, 10 Dec 1936. USNM 92956, 100+, ALC, 
L. Encadenada, Esta, San Luis, Argentina, 9 Dec 
1936 (includes B. poopoensis). USNM 92957, 200+, 
ALC, Lago Chascomus, Argentina, 9 Nov 1936. 
USNM 92958, 200+, ALC, L. Sarco, San Luis, Ar- 
gentina, 10 Dec 1936. USNM 92959, 200+, ALC, 
L. Alvardon Deffarrari, Argentina, 18 Jan 1937. 
USNM 92966, 1000+, ALC, Tres Lagunas, Argen- 
tina, No. 2, 5 Dec 1936 (includes Mesocyclops an- 
nulatus and Metacyclops mendocinus); det. J. W. Reid. 
USNM 92967, 1000+, ALC, Tres Lagunas, Argen- 
tina, No. 2, 5 Dec 1936 (includes M. annulatus and 
M. mendocinus); det. J. W. Reid. USNM 92969, 
10+, ALC, L. Nassau, San Luis, Argentina, 7 Dec 
1936 (includes Diaptomus incompositus and M. 
mendocinus), det. J. W. Reid. 

Boeckella poopoensis Marsh, 1906. USNM 79548, 50+, 
ALC, Laguna Alsina, near Bonafacio, Prov. Buenos 
Aires, Argentina, 10 Jan 1937. 


Calanoida: Diaptomidae 


Diaptomus amazonicus Wright, 1935. USNM 59515, 
1 6, ALC, Lake Arary, Marojo (sic), Brazil, no date. 
USNM 59817, 1 9, ALC, Lake Arary, Marojo (sic), 
Brazil, no date. USNM 79541, 2 6, ALC, Marajo 
Island, Para, Brazil, ‘from type locality,’ no date. 
(USNM 59515 and 59817 were originally deposited 
as D. henseni Dahl, 1894; these determinations were 
later changed and the species described as D. ama- 
zonicus by Wright, 1935.) (Notodiaptomus) 

Diaptomus anisitsi Daday, 1905. USNM 92971, 50+, 
ALC, L. Cricket Club, Buenos Aires, Argentina, 1 
Jan 1936. (Notodiaptomus) 

Diaptomus azevedoi Wright, 1935. USNM 79544, 7, 
ALC, acude (artificial lake) near SAo Joao do Rio do 
Peixe, Parahyba, Brazil, “from type locality,” no date. 
(Argyrodiaptomus) 
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Table 2.—Continued. 


Diaptomus bergi Richard, 1897. USNM 92954, 1 4, 
SLI, Guamini, Buenos Aires, Argentina, no date. 
USNM 92955, 1 6, SLI, Guamini, Buenos Aires, 
Argentina, no date. USNM 92964, 300+, ALC, Glew, 
Prov. Buenos Aires, Argentina, 26 Dec 1936. (Ar- 
gyrodiaptomus) 

Diaptomus coniferoides Wright, 1927. USNM 92947, 
1 6, SLI, Brazil, no date. USNM 92962, 200+, ALC, 
Arroyo Pajarito, Tigré, Argentina, 30 Nov 1936 (in- 
cludes Pseudodiaptomus richardi Dahl). USNM 
92963, 20+, ALC, Rio Terito, near Tigré, Argentina, 
26 Nov 1936 (includes Pseudodiaptomus richardi 
Dahl). (Notodiaptomus) 

Diaptomus flexipes Wright, 1927. USNM 92953, 1 4, 
SLI, Santarém, Brazil, no date. (Rhacodiaptomus) 
Diaptomus iheringi Wright, 1935. USNM 79542, 7+, 
ALC, Acude Puxinana, near Campina Grande, Para- 
hyba, Brazil, “type locality,” no date. (Notodiapto- 

mus) 

Diaptomus incompositus Brian, 1926. USNM 92960, 
100+, ALC, lago artificial, Balneario, Quilmes, Ar- 
gentina, 1 Jan 1937. USNM 92961, 300+, ALC, 
Lago Chascomus, Argentina, 10 Nov 1936. USNM 
92970, 1000+, ALC, Tres Lagunas, San Luis, Ar- 
gentina, 5 Dec 1936 (includes Eucyclops neumani 
and M. mendocinus); det. J. W. Reid. USNM 250913, 
62, 46, ALC, L. Nassau, San Luis, Argentina, 7 Dec 
1936 (out of USNM 92969); det. J. W. Reid. (No- 
todiaptomus) 

Diaptomus nordestinus Wright, 1935. USNM 79543, 
5+, ALC, Acude Sim4o, near Campina Grande, Pa- 
rahyba, Brazil, “‘from type locality,” no date. (No- 
todiaptomus) 

Diaptomus pearsei Wright, 1927. USNM 92949, 1 6, 
SLI, Calama, Brazil, no date. USNM 92950, 1 8, 
SLI, Calama, Brazil, no date. (Dactylodiaptomus) 

Diaptomus perelegans Wright, 1927. USNM 92951, 1 
6, SLI, Brazil (word “‘Para”’ on label crossed out), no 
date. (Calodiaptomus) 

Diaptomus silvaticus infrequens Wright, 1927. USNM 
92952, 1 6, SLI, Para, Brazil, no date. (Diaptomus 
s. 1.) 

Diaptomus transitans Kiefer, 1929. USNM 92972, 
100+, ALC, Emb. S. Roque, Rio Primero, Argen- 
tina, 21 Dec 1936. (Notodiaptomus) 


Calanoida: Pseudodiaptomidae 


Pseudodiaptomus gracilis (Dahl, 1894). USNM 60599, 
1 6, ALC, South America, no date. USNM 60600, 
1 2, ALC, South America, no date. USNM 92945, 
1 °, SLI, South America, no date. 

Pseudodiaptomus richardi (Dahl, 1894). USNM 92963, 
4 2, 5 6, ALC, Rio Terito near Tigré, Argentina, 26 
Nov 1936. USNM 233581, 9 4, 21 2, ALC, lago 


VOLUME 104, NUMBER 4 


Table 2.—Continued. 


artificial, Balneario, Quilmes, Argentina, 1 Jan 1937 


(out of USNM 92960); det. T. C. Walter. 

Cyclopoida: Cyclopidae 

Acanthocyclops vernalis (Fischer, 1853). USNM 
250911, 3 2, 3 6, ALC, L. en Platano, near Quilmes, 
Argentina, 6 Jan 1937 (out of USNM 92968); det. 
J. W. Reid. USNM 250916, 50+, ALC, Laguna in 
Platano near Buenos Aires, Argentina, 5 Jan 1937 
(out of USNM 79546); det. J. W. Reid. 

Eucyclops neumani (Pesta, 1927). USNM 250908, 3 
9, 5 6, 2 copepodids, ALC, Tres Lagunas, San Luis, 
Argentina, 5 Dec 1936 (out of USNM 92970); det. 
J. W. Reid. 

Mesocyclops annulatus (Wierzejski, 1892). USNM 
250915, 38, roadside pool, Guamini, Prov. Buenos 
Aires, Argentina, 10 Jan 1937 (out of USNM 92965); 
det. J. W. Reid. USNM 250919, 100+, ALC, Tres 
Lagunas, Argentina, No. 2, 5 Dec 1986 (out of USNM 
92966); det. J. W. Reid. 

Metacyclops mendocinus (Wierzejski, 1892). USNM 
250910, 2 2¢, ALC, Tres Lagunas, Argentina, No. 2, 
5 Dec 1936 (out of USNM 92966); det. J. W. Reid. 
USNM 250912, 4 2, 3 6, ALC, L. Nassau, San Luis, 
Argentina, 7 Dec 1936 (out of USNM 92969); det. 
J. W. Reid. USNM 250907, 2 9, 4 6, ALC, Tres 
Lagunas, San Luis, Argentina, 5 Dec 1936 (out of 
USNM 92970); det. J. W. Reid. 


Wright himself (pers. comm. to J. Reid, 
1985) did not recall having made deposits 
in any museum except the NMNH. Wright 
did send a few samples from Brazil to Dr. 
Friedrich Kiefer. These specimens are now 
held in the Kiefer Collection at the Staat- 
liches Museum fur Naturkunde Karlsruhe 
in Germany (Franke 1989:138, 293). All 
material, including unsorted plankton sam- 
ples, that was in Wright’s possession upon 
his return to the United States was even- 
tually deposited in the collections of the Di- 
vision of Crustacea, Department of Inver- 
tebrate Zoology, NMNH. The holdings at 
NMNH and in the Kiefer Collection there- 
fore appear to represent the only South 
American material described or collected by 
Wright that is still in existence. Specimens 
deposited by Wright from other parts of the 
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world are also held by the NMNH. Wright’s 
field notes from the Brazil years are depos- 
ited in the archives of the C. B. Wilson Co- 
pepod Library, NMNH. 

Table 1 lists those of Wright’s type spec- 
imens of South American Diaptomidae that 
are held by the NMNH, together with cat- 
alog number, type status, method of pres- 
ervation, and locality data. Table 2 lists ad- 
ditional, non-type South American material 
of Calanoida and Cyclopoida that was do- 
nated by Wright to the NMNH collections. 
All species were determined by Wright him- 
self unless otherwise indicated. Some of the 
Brazilian specimens listed in Table 2 are 
labeled “‘from type locality’? according to 
information given by Wright at the time of 
deposit. Most other specimens of Diapto- 
midae are from localities that were men- 
tioned by Wright in one or more articles, 
although some of these localities and all the 
localities of Boeckella spp. represent pre- 
viously unpublished records. Some cf the 
material is from unsorted plankton samples 
that were labeled according to the dominant 
genus at the time of deposit, and were re- 
cently examined by myself. These deter- 
minations are indicated in Table 2 and also 
represent new records. Records of Pseudo- 
diaptomus spp. were published in detail by 
Walter (1989). The method of preservation 
is indicated by ALC (alcohol) or SLI (slide). 
Locality names follow the spelling on the 
labels; modern Portuguese spelling is quite 
different in some cases. Genera of the Fam- 
ily Diaptomidae have undergone several re- 
visions; species are listed under the original 
genus name, Diaptomus, with the presently 
accepted genus name appended in paren- 
theses. 

Table 3 lists species described by Wright 
for which original type material is appar- 
ently no longer in existence. The type lo- 
cality or, if no type locality was specified in 
the original article, all the localities men- 
tioned are given. The present genus name 
is given in parentheses. 
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Table 3.—Species of South American Diaptomidae 
and Pseudodiaptomidae described by Wright for which 
type material apparently no longer exists. 


Diaptomus amazonicus Wright, 1935. No type locality 
specified. Localities mentioned in original descrip- 
tion: Rio Tapajoz near Santarém, Lago Arary, Island 
of Marajo, Rio Arama, all in Para, Brazil; Essequibo 
River and at Georgetown, British Guiana. (Noto- 
diaptomus) 

Diaptomus argentinus Wright, 1938b. Type locality: 
pool 3 km south of Glew, on the road to San Vicente, 
Buenos Aires Province, Argentina. (Argyrodiapto- 
mus) 

Diaptomus azevedoi Wright, 1935. Type locality: small 
acude on sitio Olho d’Agua, near Acude Piloes, Para- 
hyba, Brazil. (Argyrodiaptomus) 

Diaptomus calamensis Wright, 1927. No type locality 
specified. Localities mentioned in original descrip- 
tion: Calama, Amazonas, and Santarem, Grao Para, 
Brazil. (Rhacodiaptomus) 

Diaptomus cearensis Wright, 1936b. No type locality 
specified. Localities mentioned in original descrip- 
tion: northeastern Ceara, Acude Pil6es, near Sao Joao 
do Rio do Peixe, Parahyba; several waters near Ca- 
raubas and Assu, Rio Grande do Norte, Brazil. (No- 
todiaptomus) 

Diaptomus corderoi Wright, 1936b. Type locality: La- 
goa Santa near Bello Horizonte, Minas Geraes, Bra- 
zil. Topotype material has been deposited at NUNH 
and at the Museu de Zoologia da Universidade de 
Sao Paulo (Reid 1987). (Scolodiaptomus) 

Diaptomus dahli Wright, 1936b. Type locality: Rio 
Arary, Marajo Island, Para, Brazil. (Notodiaptomus) 

Diaptomus iheringi Wright, 1935. Type locality: Acude 
Puxinana, village of Puxinana, near Campina Gran- 
de, Parahyba, Brazil. (Notodiaptomus) 

Diaptomus isabelae Wright, 1936b. No type locality 
specified. Localities mentioned in original descrip- 
tion: two pools near Jatoba, Pernambuco, Brazil. 
(Notodiaptomus) 

Diaptomus jatobensis Wright, 1936b. Type locality: pool 
at Itaparica Falls, Bahia side of Rio Sao Francisco, 
near Jatoba, Pernambuco, Brazil. (Notodiaptomus) 

Diaptomus neglectus Wright, 1938b. Type locality: pool 
at Jaguara, near Bello Horizonte, Minas Geraes, Bra- 
zil. (Argyrodiaptomus) 

Diaptomus nordestinus Wright, 1935. No type locality 
specified. Localities mentioned in original descrip- 
tion: Acude Simao and pool, both near Campina 
Grande, and Acudes Linda Flor and Lapa, Parahyba, 
Brazil. (Notodiaptomus) 

Diaptomus paulistanus Wright, 1936b. No type locality 
specified. Localities mentioned in original descrip- 
tion: five waters near Sao Paulo, and one in Juiz de 
Fora, Minas Geraes, Brazil. (Odontodiaptomus) 
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Diaptomus pearsei Wright, 1927. Type locality: South 
Pond, Calama, Amazonas, Brazil. (Dactylodiapto- 
mus) 

Pseudodiaptomus marshi Wright, 1936a. Type locality: 
Rio Capibaribe, Recife, Brazil. 
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V. L. WAGIN’S COLLECTIONS OF DENDROGASTRIDAE 
(CRUSTACEA: ASCOTHORACIDA) IN THE U:S.S.R., 
WITH DESIGNATIONS OF LECTOTYPES 


Mark J. Grygier 


Abstract. —An inventory is given of the echinoderm-parasitizing dendrogas- 
trid Ascothoracida studied by V. L. Wagin that are housed in the Zoological 
Institute, U.S.S.R. Academy of Sciences, and the Department of Invertebrate 
Zoology, Leningrad University. Complete locality data for most of these Arctic 
and boreal Pacific species are given for the first time. Lectotypes are designated 
for one species of Ulophysema and eight species of Dendrogaster, and the 
asteroid hosts of D. astericola, D. dogieli, and D. beringensis are reidentified 
as Henricia skorikovi, Pteraster octaster, and Eremicaster crassus, respectively. 


Pesiome.—OnnucaHa KOJIIeKIuA TeHaporactpug (Ascothoracida) - napa3HTOB 
HIIOKOKUX, U3y4eHHad B. JI. BaruHbIM, KoTOpad xpaHutTca B 3000rM4¥eCKOM 
uucTutyte AkaylemMun Hayk CCCP wu Ha Kadegzpe 3000ruu Oecio3BOHOUHbIX 
JleHuHrpayickoro rocyfapcTBeHHOrO yHuBepcuTeta. IIpuBoqutTca BepBbIe 
NOJIHbIM CHMCOK MeCTOHaXOKCHHU TA OOUbIIMHCTBAa U3 STUX APKTMYECKUX UV 
60peasIbHbIX THXOOKeEAaHCKUX BUOB. BbIeeHbI JIEKTOTUMBbI 111 OHOBO U3 BUOB 
Ulophysema 4 BocbMu Buz0B Dendrogaster. Mopckue 3Be30bI-xo3aeBa D. as- 
tericola, D. dogieli u D. beringensis nepeompeneneubi Kak Henricia skorikovi, 


Pteraster octaster u Eremicaster crassus, COOTBeECTBeEHHO. 


The Dendrogastridae include three gen- 
era of crustacean endoparasites of echino- 
derms (Grygier 1987). Wagin (1950b, 1957, 
1976) conducted taxonomic studies of 13 
species of Dendrogaster infesting Asteroi- 
dea, mostly from the vicinity of Sakhalin 
and the western Bering Sea, and he pub- 
lished one record (Wagin 1964) of echinoid- 
infesting, Arctic Ulophysema. The Pacific 
specimens were collected by A. V. Ivanov 
in 1931 and 1932 and by Wagin himself in 
1947 and 1950. Wagin’s publications were 
usually unspecific about collection data and 
deposition of specimens, often mentioning 
only the year, station number, and host, and 
he never designated any primary types. Two 
partial compilations of Wagin’s findings 
(Lindberg 1959, Barel & Kramers 1977) did 
little to clarify matters. The following is an 
inventory of the extant material of each spe- 
cies in Leningrad and its condition, with full 


locality data and lectotype designations in 
most cases. 

Materials. —In 1985 I examined the type 
lot of Ulophysema pourtalesiae Brattstrom 
in the Zoologisk Museum in Copenhagen 
and borrowed specimens of Dendrogaster 
astericola Knipowitsch and D. murmanen- 
sis Wagin from the Zoological Institute (ZIN) 
in Leningrad. During a visit to the ZIN in 
1989 I was able to examine abundant cat- 
alogued material of Dendrogaster, as well as 
uncatalogued specimens that had been 
transferred from Kazan University after 
Wagin’s death in 1984. All of the pertinent 
species of Dendrogaster were represented 
and I could match many specimens with 
Wagin’s illustrations; the glass-plate nega- 
tives of Wagin’s (1950b) photographs were 
also present. However, some specimens and 
almost all of Wagin’s microscopical prep- 
arations were missing. At Leningrad Uni- 
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versity (LGU), where Wagin did his grad- 
uate work, there were some specimens in 
the teaching coliection of the Department 
of Invertebrate Zoology and a few slides in 
the parasitological collection. Efforts to de- 
termine whether there are any specimens in 
the Zoological Museum of Moscow Uni- 
versity have been fruitless. A. V. Smirnov 
of the ZIN, after searching station lists (e.g., 
Ivanov 1933) and consulting with A. V. Iva- 
nov and G. M. Belyaev, was able to provide 
me with almost all the detailed collection 
data pertaining to the Pacific Dendrogaster 
and Arctic Ulophysema samples (Appen- 
dix). 

Several of Wagin’s specific names ap- 
peared first as nomina nuda (e.g., Korschelt 
1933; Vaghin (=Wagin) 1946; Wagin 1948a, 
1948b), sometimes under varying spellings, 
and some of the spellings employed here are 
corrected to conform to the International 
Code of Zoological Nomenclature. It is pos- 
sible that some of the new specific names 
accompanied by extremely brief character- 
izations in Wagin’s (1950a) dissertation 
summary, which preceded the full descrip- 
tions (Wagin 1950b) by several months, 
meet the criteria of publication and avail- 
ability, though I provisionally consider them 
nomina nuda; the spellings of two specific 
names were different in the earlier work (see 
below). Since Wagin did not designate pri- 
mary types, I am treating as syntypes all 
female and male specimens in the samples 
that were mentioned in his original descrip- 
tions. 


Genus Ulophysema Brattstrom, 1936 
Ulophysema pourtalesiae Brattstrom, 1937 


This endoparasite of the irregular echi- 
noid Pourtalesia jeffreysi Wyville Thomson 
was originally described from bathyal depths 
between Greenland and the Norwegian 
Slope. Wagin (1964, 1976) reported it from 
the northern Kara Sea, implying but not 
specifying that it had the same host. I did 
not find Wagin’s material in Leningrad in 
1989, but I am taking this opporiunity to 
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name one of Brattstrom’s syntypes in the 
Zoologisk Museum in Copenhagen as the 
lectotype. This is the female from host #7 
in the type lot. Its isolated body has been 
illustrated (Brattstrom 1937:fig. 3), and its 
carapace (mantle) is torn into two pieces. It 
was collected at the type locality designated 
by Brattstrom: Danish Three-Year Expe- 
dition to East Greenland, sta. 96, 13 Aug 
1932, off Cape Franklin in the Franz Josef 
Fjord, East Greenland 73°15'N, 22°30'W, 
BS) Tidy NWESXC. 


Genus Dendrogaster Knipowitsch, 1890 
Dendrogaster astericola 
Knipowitsch, 1890 


This is the type species of the genus. The 
original description was based on two fe- 
males from the Solovetskiy Islands in the 
White Sea, a brooding one infesting Hen- 
ricia sanguinolenta (O. F. Miller) and a non- 
brooding one infesting Solaster endeca (L.); 
the host names are as given by Knipowitsch 
(1892). The first specimen, collected by 
Knipowitsch himself, is housed in the ZIN 
(1/19631, 2/19632), but only a lobe of the 
mantle, some brooded ascothoracid-larvae, 
and the host asteroid are preserved. This is 
an illustrated specimen (Knipowitsch 1891: 
fig. 2, 1892:taf. I, figs. 1, 2) and Iam choos- 
ing it as the lectotype. The second specimen 
has been reidentified as D. murmanensis by 
Wagin (1950b; see below). I did not find 
Knipowitsch’s (1892) histological sections 
of either specimen in the ZIN in 1989, 
though Wagin (1976) claimed they were 
there. The lectotype’s host actually keys out 
as Henricia skorikovi Djakonov, a supposed 
White Sea endemic (key of D’yakonov 
1968). Madsen (1987) did not include H. 
skorikovi in his revision of Henricia of the 
Norwegian Sea, but noted that it is evidently 
related to H. eschrichti (Muller & Troschel). 


Dendrogaster murmanensis Wagin, 1950b 


Kluge (1911, 1912) found Dendrogaster 
infesting Crossaster papposus (L.) and So- 
laster endeca in the Kola Fjord near the 
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Murmansk Biological Station. Wagin often 
gave Kluge (1912) credit for proposing the 
name D. murmanensis for these parasites, 
as a nomen nudum, but I have found no 
specific name used in Kluge’s reports. While 
several papers had discussed D. murma- 
nensis n. nud. more or less extensively (re- 
viewed by Wagin 1950b), the first one that 
appears to have met all the requirements 
for availability wes Wagin (1950b) itself. 

One of the illustrated specimens included 
in D. astericola by Knipowitsch (1891:fig. 
1, 1892:taf. I, fig. 5) actually belongs to D. 
murmanensis, according to Wagin (1950b). 
I did not find this specimen in Leningrad 
in 1989. Wagin had access to Kluge’s spec- 
imens, at least some of which fill a large 
number of uncatalogued bottles and tubes 
in the ZIN (Acc. no. 144-1957 in part, re- 
mainder unaccessioned; reidentified by me 
in 1989); in most bottles the cryptic and 
incomplete labels are dated either between 
1911 and 1913 or as 1927 and they occa- 
sionally refer to Kluge or the Murmansk 
Biological Station or one of the host species. 

Two lots, one labeled ““N6, N7, N3” and 
consisting of three females taken from Cros- 
saster on 3 Jan 1911, the other labeled ““N5” 
and containing one female collected on 7 
Jan 1911, claim to correspond to drawings, 
but it is unclear which drawings are meant. 
With regard to ““N3,”’ for example, speci- 
men #3 of Wagin (1950b) was collected by 
him in 1947 (see below), not by Kluge in 
1911. 

Wagin (1976) wrote that the type speci- 
mens are in the ZIN and that paratypes are 
in the Museums of Leningrad and Kazan 
Universities; however, there were no spec- 
imens in 1989 in the LGU collections. The 
handwritten label of one accessioned tube 
in the ZIN reads, ““Murmanskaya biologich. 
Stantsiya. Barentsogo Morye Sb. 2. Al. 
Kluge. 6-1-1927,” with the typewritten no- 
tation “Tip” [type]; it contains nine females 
in good condition, some broken female 
branches, a vial of eggs, and a vial of three 
torn pieces possibly of a male but without 
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the main body. Unfortunately I had no time 
to study this lot in detail, but its specimens 
cannot fairly be regarded as the only syn- 
types, not having been so designated by 
Wagin in 1950. 

Wagin (1950b) reported nine females of 
D. murmanensis from Crossaster papposus 
collected off SW Sakhalin in 1947 (ZIN 
1/23368). Three specimens are more or less 
whole and the others are torn and frag- 
mented. None could be matched to illus- 
trations, so none is considered suitable to 
be named as lectotype. 


Dendrogaster rimskykorsakowi 
Wagin, 1950b 


This species is based on four females, one 
from sta. 57 in the northern Sea of Japan, 
parasitizing Ctenodiscus crispatus Retzius, 
and three from stas. 57 and 95 in the Sea 
of Okhotsk off Sakhalin, parasitizing Hip- 
pasteria leiopelta Fisher. A. V. Ivanov col- 
lected additional specimens from C. cris- 
patus in the northern Sea of Japan and Tatar 
Strait, but Wagin saw only some of their 
larvae. 

Wagin (1976:93) invalidly tried to restrict 
the type lot, ““Type specimens in ZIN AN 
SSSR, out of Ctenodiscus crispatus.”’ [my 
translation]. The female from this host (ZIN 
1/23377), now in five pieces and with the 
middle piece opened and males removed, 
was illustrated (Wagin 1950b:fig. 5a; tab. I, 
fig. 7), and I am naming it the lectotype. 
Specimens from sta. 57 or 95 (ZIN 2/23378) 
are paralectotypes and consist of a whole 
female with an opened middle piece and 
two isolated males. Although there is only 
one female, two labels in the jar read “57” 
and “95-—96,”’ hence the ambiguity. The lat- 
ter designation may mean along the cruise 
track between stas. 95 and 96 (see Appen- 
dix). A vial of metanauplii of this species 
found packaged together with the types of 
D. dogieli (see below) was also labeled **95— 
96.” Another paralectotype female remains 
in situ in its host Hippasteria leiopelta in 


VOLUME 104, NUMBER 4 


the teaching collection at LGU (shelf A-5); 
Wagin (1950b:tab. I, fig. 11) published a 
photograph of this specimen. 


Dendrogaster dichotoma Wagin, 1950b 


This species was based on three females 
from sta. 78 in the Tatar Strait and appar- 
ently from sta. 81 off eastern Sakhalin. The 
host was Crossaster papposus in the second 
case and probably also in the first (at least 
the same genus). The labels in the two bot- 
tles of D. dichotoma at the ZIN have be- 
come confused; ZIN 1/23366 contains the 
original labels for both stas. 78 and 81 as 
well as a copied label for sta. 81, and ZIN 
2/23367 has no original label, only a copied 
one for sta. 78. I think the copied labels are 
in the wrong jars. According to Wagin 
(1950b), his figs. 10 and 11b ought to be 
based on the two females from sta. 81, but 
at the ZIN the smaller female is missing, 
and the specimen upon which his fig. 10 and 
tab. I, fig. 8 are based (ZIN 2/23367) is in 
the bottle labeled sta. 78. 1 am naming the 
latter specimen the lectotype; it is broken 
into three big pieces and about 10 small 
ones, and the tip of its middle piece is gone. 
The other bottle (ZIN 1/23366) contains a 
whole paralectotype female and a vial of 
three paralectotype males (another male may 
be present in the female’s middle piece). 
Wagin (1950b) only mentioned finding 
males in the female from the Sea of Japan, 
i.e., from sta. 78. 

Besides these specimens, the parasitology 
collection at LGU holds two slides (N33 16, 
N3322) of paralectotype males of D. dichot- 
oma, neither of them being the models for 
any illustrations. N3316 displays a male in 
situ within a mantle branch tip ofa brooding 
female. 


Dendrogaster arctica Korschelt, 1933 


Grygier (1986) named a lectotype and ex- 
plained why Korschelt (1933) is the valid 
author of this specific name, based on Fish- 
er’s (1930) material from A/batross sta. 3252 
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in the Bering Sea (host: Leptasterias groen- 
landica (Liitken)). Wagin’s (1950b) three fe- 
males collected from L. groenlandica in the 
Anadyr Gulf are therefore not types despite 
his later claim to authorship (Wagin 1976). 
The two adult females illustrated by Wagin 
(1950b:fig. 15a; tab. I, figs. 9, 10), both bro- 
ken into several pieces, and four males ac- 
companying the female in his fig. 15a, two 
of them whole and two dissected, are housed 
at the ZIN (1/23375). The third, juvenile 
female is missing. 


Dendrogaster dogieli Wagin, 1950b 


Two females were found in a single spec- 
imen of supposed Pteraster obscurus Perrier 
off SE Sakhalin. The multi-rayed host is ac- 
tually P. octaster Verrill (A. V. Smirnov, in 
litt.; for taxonomy see Smirnov 1982). The 
extant type material of D. dogieli (ZIN 
1/23372) consists of both females photo- 
graphed by Wagin (1950b:tab. II, figs. 9, 
10), one lacking the middle piece, the other 
with its appendages dissected out; neither 
is in good enough condition to confirm the 
large, bifid “‘extra branch’ opposite the 
middle piece. The smaller of the two is il- 
lustrated by a drawing (Wagin 1950b:fig. 
17a) and it is chosen as the lectotype; the 
other female is a paralectotype. A paralec- 
totype male, the one illustrated by Wagin 
(1950b:fig. 18a), is mounted on a slide 
(N3320) in the parasitology collection at 
LGU. 


Dendrogaster leptasteriae Wagin, 1950b 


This species was described on the basis 
of specimens or fragments infesting Lepta- 
sterias fisheri Djakonov at stas. 79 and 81 
in the Tatar Strait in 1931 and stas. 67 and 
83 in the Sea of Okhotsk near Sakhalin in 
1947. There are two lots of syntypes of this 
species at the ZIN. ZIN 1/23370 is from 
either or both of the 1931 stations (the label 
bears the following numbers of unknown 
significance: 3, 25, 41, 56) and consists of 
over 20 broken fragments from more than 
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one female, with no middle pieces among 
them, and also two vials of eggs and a vial 
containing two males. Males were only re- 
ported from sta. 81. ZIN 2/23374 from sta. 
83 consists of three females (two of them 
with dissected middle pieces), a broken-off 
mantle branch, and a vial of ascothoracid- 
larvae. None of the females is the one il- 
lustrated by Wagin (1950b:fig. 19a; tab. III, 
fig. 7). Itis unclear whether any are the ones 
he photographed (Wagin 1950b:tab. II; fig. 
3, tab. III, fig. 8). Another female syntype 
from the Sea of Okhotsk (sta. 67 by elimi- 
nation; probably Wagin’s specimen no. 4) 
remains in situ within its host in the teach- 
ing collection at LGU (shelf A-6); this one 
was photographed (Wagin 1950b:tab. I, fig. 
12) and it is named the lectotype. 


Dendrogaster iwanowi Wagin, 1950b 


This species was spelled D. ivanovi in 
Wagin (1950a), and it could be argued that 
this spelling has priority. Three females were 
found within Leptasterias fisheri (question- 
able field identification) in the Tatar Strait. 
A damaged one was used by Wagin for his- 
tological study. The other two comprise ZIN 
1/23373. One is the specimen illustrated by 
Wagin (1950b:fig. 23a; tab. II, fig. 6), and it 
is named the lectotype. The other, which 
has had its middle piece dissected, may have 
been the model for fig. 24 in that paper, and 
it is named the paralectotype. I did not find 
the males described by Wagin. 


Dendrogaster astropectinis 
(Yosii, 1931) 


This species was originally described as 
Myriocladus astropectinis from Astropecten 
scoparius Valenciennes in shallow water in 
Japan. The type locality was unspecified but 
assumed by Wagin (1950b) to have been 
Misaki. I have been unable to locate any 
extant types. 

Wagin (1950b) assigned to this species 17 
whole and and broken females, together with 
a number of males, found in 13 Psilaster 
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pectinatus Fisher at sta. 4 off the Kamchatka 
Peninsula. The available material from this 
station (ZIN 1/23383) consists of five more 
or less complete females and a great number 
of large and small fragments without middle 
pieces, as well a vial with two males labeled 
“26 & 27.” One of the semi-intact females 
probably corresponds to Wagin’s (1950b) 
fig. 27b; I cannot say for sure whether any 
correspond to that paper’s photographs (tab. 
I, figs. 1-6). 

Wagin also deposited two bottles of this 
species from the Bering Sea in the teaching 
collection at LGU (shelves A-4 and A-7), 
and the latter one contains a specimen in 
situ in its unidentified host. Sta. 4 is tech- 
nically not in the Bering Sea (see Appendix), 
but I think it is safe to assume that these 
two bottles are from the same lot as those 
in the ZIN. 

Wagin (1957) reported additional mate- 
rial from Psilaster pectinatus collected by 
the Vityaz in 1950. A bottle (ZIN 2/23384) 
containing eight females, seven of them 
whole, and a vial of three males correspond 
to at least some of this lot. 


Dendrogaster elegans Wagin, 1950b 


This name was spelled elegaus in Wagin 
(1950a), and it might be argued that this 
spelling, perhaps corrected for gender to e/e- 
gaa, has priority; there is no internal evi- 
dence in that dissertation summary that e/e- 
gaus was a typographical mistake for elegans. 
The type specimens were found in Leptaste- 
rias (Hexasterias) polaris (Miller & Tro- 
schel) at four sites in the Bering Sea as well 
as off the east coast of Sakhalin; no lectotype 
is named here. Some of the syntypes housed 
at the ZIN are poorly labeled. One specimen 
from sta. 82 (ZIN 1/23379) is an immature 
female broken into two pieces. A bottle la- 
beled as being from Bukhta Natal’ya (ZIN 
3/23381) has five isolated mantle pieces and 
many broken fragments (there should be 
three specimens from this site—Wagin 
1950b) with the following additional indi- 
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cations on the labels: “48” and “48a,” which 
are interpreted, perhaps wrongly, as station 
numbers in the Appendix, and “170 m.” A 
third bottle (ZIN 2/23380), with no clear 
locality data, contains two broken-up fe- 
males, one of which in my opinion may be 
mistakenly included in D. elegans since it 
appears very distinctive and has a short 
middle piece. This bottle also contained la- 
bels marked: “1932,” “93,” “129” (or 
Salk) 4ec)) eae Sian OSD aman dens 2: LOS2ee the 
numbers other than the years do not cor- 
respond to station numbers (A. V. Smirnov, 
pers. comm.). 

Wagin (1957) reported additional speci- 
mens of D. elegans from Hexasterias polaris 
(=Leptasterias polaris) collected in the Ana- 
dyr Gulf in the Bering Sea. He wrote that 
he had deposited two specimens in the ZIN, 
where I found an undetermined number of 
individuals lacking middle pieces (ZIN 
4/23382); supposedly two more specimens 
were deposited in the Moscow University 
Museum, but I could not confirm this. 

In the teaching collection at LGU, a bottle 
on shelf B-3 contains an unidentified Den- 
drogaster together with many specimens of 
the parasitic eulimid gastropod Asterophilus 
sp., infesting a specimen of Leptasterias po- 
laris from the Bering Sea, identified by A. 
V. Ivanov in 1932. The ascothoracidan ap- 
pears to be D. elegans but could be D. orien- 
talis (see below). 


Dendrogaster orientalis Wagin, 1950b 


The description mentioned material from 
the Bering Sea in 1932 from a host ques- 
tionably identified as Leptasterias polaris 
and from stas. 67 and 69 off SE Sakhalin in 
1947 from Leptasterias orientalis Djako- 
nov. An apparently mixed lot at the ZIN 
(1/23376) seems to include the specimens 
collected in 1947: a young, complete female, 
an incomplete female with a dissected mid- 
dle piece, and three isolated primary 
branches perhaps belonging to a third fe- 
male. There is also a vial of larval exuviae 
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and ascothoracid-larvae. The young speci- 
men is from sta. 67 according to the original 
label, but the others are most likely from 
sta. 69, judging from the information given 
by Wagin (1950b:tab. 12). Although there 
are drawings and photographs of three of 
the four original specimens in Wagin’s de- 
scription, I could match none of the present 
specimens to them, so no lectotype is named. 


Dendrogaster ramosa Wagin, 1950b 


This species is based on two females in- 
festing supposed Leptasterias fisheri (field 
identification) in the Tatar Strait. The large 
specimen (ZIN 1/23369) and the small one 
(ZIN 2/23371) both have dissected middle 
pieces and the former is lacking its reported 
males. Both specimens were illustrated; the 
large one (Wagin 1950b:fig. 37; tab. II, fig. 
8) is named the lectotype and the small one 
(Wagin 1950b:fig. 38a; tab. II, fig. 7) is a 
paralectotype. 


Dendrogaster beringensis Wagin, 1957 


Seven specimens of this species infesting 
Eremicaster tenebriarius Fisher (i.e., E. 
crassus (Sladen); for taxonomy see Belyaev 
(1985)) were collected by the Vityazin 1950, 
apparently at sta. 618 in the Bering Sea. 
Wagin (1976) reported that he had depos- 
ited ‘“‘all the type specimens” in the ZIN, 
and kept one together with its host sea-star 
in the Zoological Museum of Kazan Uni- 
versity. Six females are indeed catalogued 
at the ZIN (1/23385) as Dendrogaster be- 
ringii (sic), including five in alcohol and a 
small one mounted whole on a slide. In ad- 
dition, several uncatalogued slides have re- 
cently been transferred from Kazan: 1) fe- 
male cephalic appendages; 2) a male with 
one carapace valve separated (illustrated by 
Wagin 1957:fig. 3b); 3) an antennule from 
the same male; 4 and 5) nauplii in poor con- 
dition. The female which looks most similar 
to and which may have been the model for 
Wagin’s (1957) fig. 1a is chosen as the lec- 
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totype; the other female and male speci- 
mens are paralectotypes. 

Wagin (1976) reported another specimen 
collected from the same host in 1968 in the 
Kuril-Kamchatka Trench by the Vityaz. 
However, Wagin must have been mistaken 
because the Vityaz operated in that region 
in 1966, not 1968 (G. M. Belyaev, pers. 
comm. via A. V. Smirnov, in litt.). The 
specimen was not in the ZIN in 1989, and 
I don’t know whether it is in Moscow. 
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Appendix 

Full locality data for Dendrogastridae (Ulophysema 
and Dendrogaster) found in Soviet waters by A. V. 
Ivanov and V. L. Wagin and studied by Wagin (1950b, 
1957, 1964, 1976). Asterisks (*) indicate localities for 
which Wagin provided no station number. In these 
cases station numbers have been tentatively inferred 
on the basis of other information, such as reported 
depth or geographical location or indications on spec- 
imen labels, and conflicting information is mentioned. 


U. pourtalesiae 


Wagin & Koltun, C-3 Expedition, sta. 85, 12 Aug 
1948, Svyataya Anna Trough, Kara Sea, 78°31’'N, 
66°44’E, 387 m. 


D. murmanensis 


Wagin, ZIN Kuril-Sakhalin Expedition, Toporok, sta. 
15, 7 Aug 1947, Sea of Japan off SW Sakhalin, 
47°10.0'N, 141°48.0’E, 165 m, 2.7°C. 


D. rimskykorsakowi 


Ivanov, Pacific Research Institute of Marine Fish- 
eries and Oceanography (TINRO), Rossinante, sta. 57, 
31 Jul 1931, N Sea of Japan, 46°15.0-14.8'N, 138°34.2— 
33.2'E, 627-636 m, 0.11°C. 

Ibid., sta. 62, 2 Aug 1931, N Sea of Japan, 47°39.0'N, 
139°55.7-59.0’E, 340-410 m, 0.36°C. 

Ibid., sta. 74, 6 Aug 1931, N Sea of Japan, 48°14.4'N, 
140°51.7’E, 576-592 m, 0.12°C. 

Ibid., sta. 82, 10 Aug 1931, Tatar Strait, 50°54.3'N, 
141°27.5-25.9'E, 75 m. 

Wagin, ZIN Kuril-Sakhalin Expedition, Toporok, sta. 
57, 12 Sep 1947, Sea of Okhotsk off SE Sakhalin, 
46°59.7'N, 143°11.5’E, 52 m, —1.5°C. 

Ibid., sta. 95-96, 12 Sep 1947, Sea of Okhotsk off E 
Sakhalin, 48°47.8-50.5'N, 143°04.1-04.5'E, 33-27 m, 
1.6-3.0°C. 


D. dichotoma 


Ivanov, TINRO, Rossinante, sta. 78, 8 Aug 1931, 
Tatar Strait, 49°14.9-12.7'N, 141°39.8’E, 165-185 m, 
N2IRC, 

*Wagin, ZIN Kuril-Sakhalin Expedition, Toporok, 
sta. 81, 9 Sep 1947, Sea of Okhotsk off Terpeniya Pen- 
insula, E Sakhalin, 49°01.1'N, 144°37.8’E, 47 m, 2.8°C. 


D. arctica 


Ivanov, Kamchatka-Bering Strait Expedition, sta. 46, 
29 Aug 1932, Anadyr Gulf, Bering Sea, 64°22’N, 
179°46’E, 46 m. 
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D. dogieli 


Wagin, ZIN Kuril-Sakhalin Expedition, Toporok, sta. 
64, 4 Sep 1947, Sea of Okhotsk off SE Sakhalin, 
46°48.0’N, 143°48.0’E, 143 m, —0.9°C. 


D. leptasteriae 


Ivanov, TINRO, Rossinante, sta. 79, 9 Aug 1931, 
Tatar Strait, 50°57.8-56.6’N, 142°02.7-02.4’E, 47 m, 
7.26°C. 

Ibid., sta. 81, 10 Aug 1931, Tatar Strait, 50°55.4— 
54.9'N, 141°45.5—42.5’E, 71-73 m, 0.72°C. 

Wagin, ZIN Kuril-Sakhalin Expedition, Toporok, sta. 
67, 5 Sep 1947, Sea of Okhotsk off SE Sakhalin, 
47°33.0'N, 143°54.2’E, 144 m, —1.0°C. 

Ibid., sta. 83, 9 Sep 1947, Sea of Okhotsk off Ter- 
peniya Peninsula, E Sakhalin, 49°01.0'N, 144°48.5’E, 
127 m, —0.7°C. 


D. iwanowi 


Ivanov, TINRO, Rossinante, sta. 85, 10 Aug 1931, 
Tatar Strait, 50°58.4’—5 1°00.0'N, 140°44.8-46.0’E, 58- 
60 m, —0.7°C. 


D. astropectinis 


Ivanov, Kamchatka-Bering Strait Expedition, sta. 4, 
17 Jul 1932, Pacific Ocean off Petropavlovsk, Kam- 
chatka Peninsula, 52°34.7’N, 159°39.1'E, 1500-2000 m. 

*Wagin, Vityaz, sta. 591, 13 Sep 1950, Bering Sea, 
60°52.5'N, 175°22’E, 2160 m or 2200 m (but 2300 
m.— Wagin 1957). 


D. elegans 


Ivanov, Kamchatka-Bering Strait Expedition, sta. 12, 
28 Jul 1932, Bering Sea off Mys Navarin, 62°13.0'N, 
179°15.0'E, 50 m (but off Mys Povorotnii.— Wagin 
1976). 

*Ibid., sta. 48, 7 Sep 1932, Bukhta Natal’ya, Bering 
Sea, 63°34.4'N, 179°49’W, 49 m (but 170 m according 
to one label; 25 Aug 1932.—Wagin 1950b). 
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Ibid., sta. 20, 7 Aug 1932, Bering Strait S of Kru- 
senstern Is. (i.e., Little Diomede Is.), 32-40 m. 

Ibid., no station mentioned or inferred, 1932, Bering 
Strait. 

Wagin, ZIN Kuril-Sakhalin Expedition, Toporok, sta. 
82, 9 Sep 1947, Sea of Okhotsk off Terpeniya Penin- 
sula, E Sakhalin, 49°01.0’N, 144°41.5’E, 75 m, 0.8°C. 

*Wagin, Vityaz, sta. 582, 11 Sep 1950, Bering Sea 
off Mys Navarin, 62°10.9'N, 179°00.8’E, 42—53 m (but 
30-70 m.— Wagin 1957). 


D. orientalis 


Ivanov, Kamchatka-Bering Strait Expedition, no 
station mentioned or inferred, 1932, Bukhta Natal’ya, 
Bering Sea. 

Wagin, ZIN Kuril-Sakhalin Expedition, Toporok, sta. 
67, 5 Sep 1947, Sea of Okhotsk off SE Sakhalin, 
47°33.0'N, 143°54.2’E, 144 m, —1.0°C. 

Ibid., sta. 69, 5 Sep 1947, Sea of Okhotsk off SE 
Sakhalin, 47°32.0'N, 143°38.2’E, 128 m, —1.1°C. 


D. ramosa 


Ivanov, TINRO, Rossinante, probably between stas. 
81 and 85, 10 Aug 1931, Tatar Strait (sta. 81: 50°55.4— 
54.9'N, 141°45.4-42.5’E, 71-73 m, 0.72°C; sta 85: 
50°58.4’-51°00.0’N, 140°44.8-46.0’E, 58-60 m, 
—0.7°C). 


D. beringensis 


Wagin, Vityaz, sta. 618, 25 Sep 1950, SW Bering 
Sea, 57°18.5'N, 168°50’E, 3940 m. 

*G. M. Belyaev, Vityaz, sta. 5637 or possibly 5603, 
Kuril-Kamchatka Trench (sta. 5637: 9 Sep 1966, 
44°29'N, 149°06’E, 3015-2665 m; sta. 5603: 15 Jul 
1966, 46°22'’N, 153°03’E, 3175-3250 m) (but 2590 m 
in 1968.—Wagin 1976; Vityaz operated in this area in 
1966, not 1968.—Belyaev, pers. comm. via A. V. Smir- 
nov, in litt.). 
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REDIAGNOSIS AND REVISION OF SOME NANNASTACIDAE 
(CRUSTACEA: CUMACEA) 


Les Watling 


Abstract.—The genera Cumella and Nannastacus have become large and 
diffuse, and are defined by only a few characters. New diagnoses are given for 
these genera, as well as for the related Schizotrema, and the genus Cumella is 
divided into four subgenera. In addition, Schizocuma is reinstated, and the 
new genera Scherocumella and Elassocumella are created. It is suggested that 
the genera with separated siphons originated independently, Schizocuma in 
deep water and Schizotrema in shallow water. 


The taxonomy of the Cumacea has re- 
mained quite stable during its history. Few 
of the earlier genera have been revised or 
changed in concept, although several genera 
have been added. As a consequence, some 
genera have become quite large and their 
definitions diffuse. In the Nannastacidae, 
there are 17+ genera, the number varying 
depending on which of several proposed new 
genera one is willing to accept. Most of these 
genera contain only a few species, but three 
(Campylaspis, Cumella, and Nannastacus) 
have 30 or more. 

Three genera, Cumella, Nannastacus, and 
Schizotrema, have been defined historically 
by only a few characters, e.g., general shape 
of the carapace, condition of the eye, and 
condition of the branchial siphon and pseu- 
dorostral lobes. Often, one or two characters 
have been given much more weight than 
others. For example, the possession of a split 
eyelobe and medially united branchial si- 
phon was reason enough to assign a species 
to the genus Nannastacus. As noted by Zim- 
mer (1941) the genus soon came to consist 
of two groups—those with a long pseudo- 
rostrum and long uropod peduncles, and 
those with a short pseudorostrum and short 
uropod peduncles. There is a clear need to 
define more narrowly these nannastacid 
genera so that each is homogeneous and is 
defined by a larger suite of characters. 


In this paper I emend the diagnoses of the 
genera Cumella, Nannastacus, and Schi- 
zotrema, divide Cumella into several sub- 
genera, reinstate the genus Schizocuma, and 
propose two new genera, one for an odd 
species previously assigned to Cumella, and 
another for a group of species removed from 
the genus Nannastacus. 


Cumella Sars, 1865 


Styloptocuma Bacescu & Muradian, 1974.— 
Jones, 1984. 


Type species.—Cumella pygmaea Sars, 
1865. 

Diagnosis (emended). —Carapace antero- 
ventral corner acute to slightly rounded, not 
strongly projecting; ocular lobe single, mid- 
dorsal; siphons united medially, occasion- 
ally slightly separated; pseudorostral lobes 
of varying length, usually slightly to strongly 
upturned, meeting in front of eyelobe; an- 
tenna 1 peduncle article 2 with or without 
process, subequal to or longer than article 3; 
female maxilliped 3, pereopods | and 2 with 
exopods; male maxilliped 3 and pereopods 
1-4 with exopods; uropod peduncle usually 
as long as or longer than pleonite 6; uropod 
exopod basal article short, not submerged 
in peduncle, exopod much longer than its 
terminal seta. 
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Subgenus Cumella Sars, 1865 


Type species.—Cumella pygmaea Sars, 
1865. 

Diagnosis. —Eyelobe with or without 
lenses, narrow, short, not reaching end of 
pseudorostral lobes. 

Additional species. —Cumella (Cumella) 
aculeata Jones, 1984; C. (C.) africana Ba- 
cescu, 1977; C. (C.) agglutinanta Bacescu, 
1971; C. (C.) argentinae Jones, 1984; C. 
(C.) arguta Gamo, 1962; C. (C.) australis 
Calman, 1907; C. (C.) cana Hale, 1945; C. 
(C.) carinata (Hansen, 1887); C. (C.) com- 
pacta Jones, 1984; C. (C.) coralicola Baces- 
cu, 1971; C. (C.) decipiens Jones, 1984; C. 
(C.) dentata Lomakina, 1952; C. (C.) gar- 
rityl Bacescu & Muradian, 1977; C. (C.) go- 
moiui Bacescu & Muradian, 1977; C. (C.) 
gurwitchi Lomakina, 1952; C. (C.) hastata 
Fage, 1945; C. (C.) hirsuta (Hansen, 1895), 
new combination; C. (C.) hispida Calman, 
1911; C. (C.) laevis Calman, 1911; C. (C.) 
lima Hale, 1936; C. (C.) meredithi Bacescu, 
1971; C. (C.) meridionalis Jones, 1984; C. 
(C.) michaelseni Zimmer, 1914; C. (C.) 
munroi Hale, 1945; C. (C.) pilosa Bacescu, 
1971; C. (C.) polita Jones, 1984; C. (C.) 
quadrispinosa Gamé, 1965; C. (C.) rigida 
Gam6, 1963; C. (C.) sadoensis Gamé, 1967; 
C. (C.) scabera Gam6, 1962; C. (C.) similis 
Fage, 1945; C. (C.) spicata Jones, 1984; C. 
(C.) tarda Hansen, 1920; C. (C.) tripunctata 
Bacescu, 1971; C. (C.) vicina Zimmer, 1944; 
C. (C.) vulgaris Hart, 1930. 

Remarks. —Included in this list is C. (C.) 
hirsuta, originally assigned to Nannastacus 
by Hansen (1895). While it has a slightly 
enlarged eyelobe, and appears to have the 
lenses partitioned into two groups, the uro- 
pods are most characteristic of the genus 
Cumella. 


Subgenus Cumewingia Bacescu, 1971 


Type species.—Cumella caribbeana Ba- 
cescu, 1971. 
Diagnosis. —Eyelobe with lenses, narrow, 
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short, not reaching end of pseudorostrum, 
in male augmented by lenses on pseudo- 
rostrum. 

Additional species. —Cumella (Cumewin- 
gia) alveata Gamo, 1964a; C. (C.) clavicau- 
da Calman, 1911; C. (C.) forficula Calman, 
1911; C. (C.) forficuloides Bacescu & Mu- 
radian, 1975; C. (C.) glaberata Gam6, 1962; 
C. (C.) indosinica Zimmer, 1952; C. (C.) 
leptopus Calman, 1911; C. (C.) limicola Sars, 
1879; C. (C.) limicoloides Bacescu & Mu- 
radian, 1975; C. (C.) schieckei Bacescu & 
Muradian, 1975; C. (C.) serrata Calman, 
1911; C. (C_) siamensis Zimmer, 1952; C. 
(C.) turgidula Hale, 1945S. 


Subgenus Styloptocuma 
Bacescu & Muradian, 1974 


Type species. —Styloptocuma antipai Ba- 
cescu & Muradian, 1974. 

Diagnosis (emended).—Eyelobe without 
lenses, narrow, generally elongate, reaching 
to end of or beyond pseudorostral lobes. 

Additional species. —Cumella (Stylopto- 
cuma) acuminata Jones, 1984; C. (S.) an- 
gustata Jones, 1984; C. (S.) bishopi Jones, 
1984; C. (S.) concinna Jones, 1984; C. (S.) 
cristata Jones, 1984; C. (S.) dayae Jones, 
1984; C. (S.) echinata Jones, 1984; C. (S.) 
egregia Hansen, 1920; C. (S.) erecta Jones, 
1984; C. (S.) exstans Jones, 1984; C. (S.) 
formosa Jones, 1984; C. (S.) gracillima 
Hansen, 1920; C. (S.) longisipho Jones, 
1984; C. (S.) subducta Jones, 1984. 

Remarks. —While the elongate eyelobe 
strongly typifies this group, they are all also 
unusually long and slender, both in body 
and appendages. Jones (1984) described 
several other species which were also long 
and slender but are not included in this sub- 
genus because of their short eyelobes. If one 
hypothesizes that the eyelobe is a synapo- 
morphy characterizing a deep-sea phylo- 
genetic lineage, then the other long and slen- 
der species have independently invaded this 
environment. 
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Cyclaspocumella, new subgenus 


Type species. —Cumella cyclaspoides 
Zimmer, 1914. 

Diagnosis. —Eyelobe with or without 
lenses, broad, reaching end of pseudorostral 
lobes. 

Etymology.—From Cyclaspis, a cuma- 
cean genus, + cumella, referring to the Cy- 
claspis-like shape of the carapace. 

Additional species. —Cumella (Cyclaspo- 
cumella) gibba Zimmer, 1914. 

Remarks. —The two species listed for this 
subgenus were both described from Shark 
Bay, Western Australia, one, C. (C.) cy- 
claspoides, from a single female, and the 
other, C. (C.) gibba, from a single male. It 
is possible, in fact, that they are the same 
species, but further material will be needed 
to make this determination. The member- 
ship of C. (C.) gibba in Cumella is ques- 
tionable since it possesses exopods only on 
maxilliped 3 and pereopods 1-3, with the 
last being slightly reduced. 


Elassocumella, new genus 


Type species. —Cumella micruropus Zim- 
mer, 1943. 

Diagnosis. —Carapace anteroventral cor- 
ner broadly rounded; ocular lobe single, 
mid-dorsal; siphons united medially; pseu- 
dorostral lobes of moderate length, not up- 
turned, meeting in front of eyelobe; antenna 
1 peduncle article 2 without process, sub- 
equal to article 3; exopods absent from max- 
illiped 3 and pereopods in female; uropod 
peduncle shorter than pleonite 6; uropod 
exopod basal article not submerged in pe- 
duncle, exopod longer than its terminal seta; 
abdomen shorter than cephalothorax; male 
unknown. 

Etymology. —From Greek, elasso, dimin- 
ished, + cumella; feminine. 

Additional species. —No others. 

Remarks. —Zimmer (1943, 1980) recog- 
nized that the lack of exopods made this 
species unique within the genus Cumella 
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but attached no particular significance to the 
shortness of the uropod peduncles or the 
abdominal somites. However, in its pos- 
session of this combination of features, it 
has few in common with the other Cumella 
species, and by its inclusion serves only to 
dilute the concept of that genus. 


Nannastacus Bate, 1865 


Type species.—Cuma unguiculata Bate, 
1859. 

Diagnosis (emended).—Carapace antero- 
ventral corner large, acute, strongly pro- 
jecting; ocular lobe divided, eyes when pres- 
ent located dorsolaterally; branchial siphon 
united medially; pseudorostral lobes short, 
directed slightly upward; antenna 1 pedun- 
cle article 2 usually with process, subequal 
in length to peduncle article 3; female max- 
illiped 3 and pereopods 1 and 2 with exopods, 
occasionally missing on maxilliped 3; male 
maxilliped 3 and pereopods 1-4 with exo- 
pods; uropod peduncle in male shorter than 
or equal in length to pleonite 6; uropod ex- 
opod basal article very short, often sub- 
merged in peduncle, exopod shorter than its 
terminal seta. 

Additional species. —Nannastacus angu- 
lifera Lomakina, 1967; N. agnatus Calman, 
1911; N. asper Hale, 1945; N. brevicaudatus 
Calman, 1905; N. erinaceus Zimmer, 1913; 
N. euxinicus Bacescu, 1951; N. gibbosus 
Calman, 1911; N. goniatus Gam6, 1962; N. 
hanseni Calman, 1905; N. inconstans Hale, 
1945; N. inflatus Hale, 1945; N. johnstoni 
Hale, 1945; N. minor Calman, 1911; N. 
mystacinus Zimmer, 1921; N. nudus Gamo, 
1962; N. nyctagineus Gamo, 1962; N. par- 
dus Calman, 1905; N. parvulus Bacescu & 
Muradian, 1975; N. pectinatus Gamo, 1962; 
N. pruinosus Gamo, 1962; N. reptans Cal- 
man, 1911; N. sauteri Zimmer, 1921; N. 
spinosus Gam6, 1962; N. spinulosus Gam6, 
1962; N. stebbingi Calman, 1904; N. sub- 
inflatus Hale, 1945; N. suhmii Sars, 1887; 
N. tardus Calman, 1911; N. turcicus Baces- 
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cu, 1982; N. umbellulifer Gamo, 1963; N. 
zimmeri Calman, 1911. 

Remarks. — Zimmer (1941) noted that the 
genus consisted of two groups of species— 
those with a short pseudorostrum and short 
uropod peduncles, and those with a long 
pseudorostrum and long uropod peduncles. 
The first group consists of species most like 
the type species of the genus, N. unguicu- 
latus. The latter group possesses additional 
characters of its own and has been removed 
into a separate genus, Scherocumella (de- 
scribed below). Fage (1945) subdivided 
Nannastacus into three groups: 1) those 
which now make up the new genus, Schero- 
cumeila; 2) those where the uropod exopod 
is remarkably short and the endopod is 
fringed with setae; and 3) those where the 
uropod exopod is relatively long and the 
endopod is serrate and has several, often 
long, setae. The second group is distin- 
guished also by the absence of exopods from 
the third maxillipeds in several species and 
from both the third maxillipeds and pe- 
reopods | and 2 in two species. The latter 
two, N. reptans Calman, 1911 and N. tardus 
Calman, 1911, were assigned to a new ge- 
nus, Paranannastacus by Stebbing (1912). 
Zimmer (1921), Hale (1945), and Fage 
(1945) did not accept this genus, arguing 
that the variable loss of exopods is not sig- 
nificant in Nannastacus. As more species 
are found and other characters are consid- 
ered, it may be that Paranannastacus should 
be reinstated and that a new genus be con- 
sidered for the species missing exopods only 
from the third maxillipeds. The evolution 
of this genus seems to be in the direction of 
loss of exopods; the natatory function of the 
exopod (that is, where the basis is enlarged 
to accommodate the musculature necessary 
for powerful swimming strokes) is already 
lost in N. agnatus and N. minor, for ex- 
ample. 


Scherocumella, new genus 


Type species.—Nannastacus longirostris 
Sars, 1879. 
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Diagnosis. —Carapace anteroventral cor- 
ner in female acute or subacute, not pro- 
jecting; ocular lobe divided, eyes dorsolat- 
eral; siphons united medially; pseudorostral 
lobes elongate, united in front of head; an- 
tenna | peduncle article 2 shorter than or 
equal to 3, with or without process; female 
maxilliped 3 and pereopods 1 and 2 with 
exopods; male maxilliped 3 and pereopods 
1-4 with exopods; uropod peduncle longer 
than pleonite 6; uropod exopod basal article 
normal, exopod usually at least as long as 
its terminal seta. 

Etymology. —schero, Greek, in a line, 
successive, + cumella, referring to the ap- 
parent derivation of these forms from the 
genus Cumella; feminine. 

Additional species. —Scherocumella 
brachydactyla (Calman, 1905), new com- 
bination; S. clavata (Hale, 1945), new com- 
bination; S. gurneyi (Calman, 1927), new 
combination (more completely described in 
Bacescu & Muradian, 1975); S. japonica 
(Gam6, 1962), new combination; S. /eptura 
(Calman, 1911), new combination; S. na- 
suta (Zimmer, 1914), new combination; S. 
nichollsi (Hale, 1949), new combination; S. 
pilgrimi (Jones, 1963), new combination; S. 
sheardi (Hale, 1945), new combination; S. 
stephenseni (Fage, 1945), new combination; 
S. vieta (Hale, 1949), new combination. 

Remarks. —Of the above listed species, S. 
nichollsi, S. vieta, S. clavata, S. stephenseni, 
and S. pilgrimi seem to be transitional in 
form between Nannastacus and Scherocu- 
mella. S. nichollsi shows the characters of 
the new genus most strongly, whereas the 
others, which are known only from the male, 
lack the elongate pseudorostral lobes but 
have very long uropod peduncles. The latter 
species may ultimately have to be removed 
to another genus. The name chosen for this 
genus refers to its apparent derivation from 
Cumella rather than Nannastacus, the ge- 
nus from which all the species have been 
removed. This is based on the strong sim- 
ilarity of carapace shape and uropod struc- 
ture between Cumella and Scherocumella. 
The form of the uropod in Nannastacus, 
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with its very short peduncle and highly re- 
duced exopod, would seem to be more apo- 
morphic, and perhaps derived indepen- 
dently from a Cumella-like form. 


Schizotrema Calman, 1911 


Type species.—Schizotrema depressum 
Calman, 1911. 

Diagnosis (emended).—Carapace antero- 
ventral corner acute, projecting; ocular lobe 
divided, eyes located dorsolaterally; bran- 
chial siphons separate, located laterally; 
pseudorostral lobes located dorsolaterally; 
antenna | peduncle article 2 usually shorter 
than 3, with process; female maxilliped 3 
and pereopods | and 2 with exopods; male 
maxilliped 3 and pereopods 1-4 with exo- 
pods; uropod peduncle shorter than or equal 
in length to pleonite 6; uropod exopod basal 
article minute, nearly submerged in pedun- 
cle, exopod nearly as long as or longer than 
its terminal seta. 

Additional species. —Schizotrema aculea- 
tum Hale, 1936; S. atlanticum Bacescu & 
Muradian, 1972; S. bidens Fage, 1945; S. 
bifrons Calman, 1911; S. depressum Cal- 
man, 1911; S. leopardinum Hale, 1949; S. 
macrodactylus Fage, 1945; S. resimum Hale, 
1949; S. sakaii Gam6, 1964b; S. sordidum 
Calman, 1911. 

Remarks.—The members of this genus, 
until the discovery of the most recent spe- 
cies, were known only from very shallow 
waters in the Indo-Pacific. S. atlanticum is 
unique in being found at greater than 200 
m depth. 


Schizocuma Bacescu, 1972 


Type species. —Schizocuma vemae Baces- 
cu, 1972. 

Diagnosis (emended).—Carapace antero- 
ventral corner rounded or subacute; ocular 
lobe incompletely subdivided, located me- 
dially; branchial siphons separated, located 
medially to dorsolaterally; pseudorostral 
lobes separated; antenna 1 peduncle article 
2 without process, subequal in length to ar- 
ticle 3; maxilliped 3 and pereopods | and 


VS 


2 with exopods in female; maxilliped 3 and 
pereopods 1-4 with exopods in male; uro- 
pod peduncle much longer than pleonite 6; 
uropod exopod basal article normal, exopod 
shorter than its terminal seta. 

Additional species. —Schizocuma cal- 
mani (Stebbing, 1912), new combination; 
S. divisa (Jones, 1984), new combination; 
S. molossa (Zimmer, 1907), new combi- 
nation; S. spinoculata (Jones, 1984), new 
combination; S. spinosa (Jones, 1984), new 
combination. 

Remarks. —This genus was distinguished 
from Cumella by Bacescu (1972) chiefly on 
the basis of its separated siphons, but also 
using as criteria the slenderness and elon- 
gation of the body and appendages. Jones 
(1984) argued that since there seemed to be 
a gradation in body and appendage form 
with no obvious grouping of species in the 
genus Cumella, he could not accept Schi- 
zocuma as a valid genus, and that S. vemae, 
S. calmani, and S. molossa should remain 
in Cumella. On the other hand, he recog- 
nized that S. calmani did not belong in the 
genus Schizotrema. In my opinion, the 
combination of separated siphons, dorso- 
laterally located pseudorostral lobes, and 
single eyelobe (although in some species it 
may be indented) serves to unite this rather 
disparate deep-dwelling group of species. 
From a phylogenetic perspective, it is likely 
that this apomorphic genus evolved from 
Cumella in deep waters, whereas Schizotre- 
ma, which also has separated siphons, 
evolved from Nannastacus in shallow wa- 
ters. 
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SYNISOMA WETZERAE, A NEW SPECIES AND THE FIRST 
RECORD OF SYNISOMA FROM THE NEW WORLD 
(CRUSTACEA: ISOPODA: VALVIFERA: IDOTEIDAE) 


Bernard Ormsby 


Abstract.—The first species of Synisoma (Isopoda: Valvifera: Idoteidae), S. 
wetzerae, to be reported from the New World is described from Catalina Island, 


California. 


The idoteid isopod fauna of the northeast 
Pacific is largely summarized in Menzies 
(1950), Menzies & Miller (1972), Brusca & 
Wallerstein (1977, 1979a, 1979b), and 
Brusca (1983, 1984). The present study re- 
ports on a new species of the genus Syni- 
soma collected by A. Chess from Catalina 
Island, California. This represents the first 
reported record of Synisoma from the New 
World. 

The terminology used in this paper fol- 
lows that of previous idoteid isopod liter- 
ature (Menzies 1950, Brusca 1983). The fol- 
lowing abbreviations are used: USNM, 
National Museum of Natural History; 
SDNHM, San Diego Natural History Mu- 
seum; LACM, Los Angeles County Natural 
History Museum. 


Systematics Paleontology 


Order Isopoda Latreille, 1817 
Suborder Valvifera Sars, 1882 
Family Idoteidae Fabricius, 1798 
Subfamily Idoteinae Dana, 1852 
Genus Synisoma Collinge, 1917 
Synisoma wetzerae, new species 
Fig. 1 


Types.—Holotype: female, LACM 87- 
294.1; 6 (2 6, 4 9). Paratypes LACM 87- 
294.2; 8 (4 4, 4 2). Paratypes to SDNHM 
(2128-2135); 6 (3 6, 3 9). Paratypes to 
USNM (243565). 

Type locality.—All specimens are from 
one locality: California, Santa Catalina Is- 
land (33°25.4'N, 118°30.8'W); “Isthmus 


Reef’; found on the brown algae Sargassum 
palmeri, and Cystoseira neglecta; depth 13 
m; 10 Mar 1987; collected by A. Chess (Na- 
tional Marine Fisheries Service, Tubiron, 
California). 

Diagnosis. — Pleotelson longer than wide; 
all pleomeres fused, without lateral inci- 
sions or any trace of sutures dorsally or ven- 
trally; coxal plates not visible in dorsal as- 
pect; cephalon with distinct dorsal tubercle; 
smooth (without sculpturing), pereon with- 
out dorsal keel; antennal flagellum multiar- 
ticulate; maxillipedal palp 4-articulate (su- 
ture between second and third article 
obscure); maxillipedal endite with one cou- 
pling hook and distal spines and plumose 
setae; male appendix masculina very long, 
nearly twice length of pleopod rami. 

Description. —Body smooth and elongate, 
9-10 times longer than wide (gravid females 
noticeably wider, but not noticeable longer); 
length of specimens in type series 3.4—10.6 
mm; lightly pigmented, pale brown in al- 
cohol (Fig. 1). 

Cephalon: With a distinct, slightly elon- 
gate mid-dorsal tubercle; eyes dark, round, 
on lateral edge of cephalon. Antennule with 
3-articulate peduncle and 1-articulate fla- 
gellum; flagellum with simple setae and 7 
aesthetascs. Antenna with 4-articulate pe- 
duncle and 8- to 10-articulate flagellum, the 
distalmost one or two articles being minute; 
all flagellar articles with simple setae. Right 
mandible with 4-toothed incisor; weakly 
developed lacinia mobilis with one large in- 
cisor and a 5 to 6 serrate setal row; and a 
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Fig. 1. Synisoma wetzerae, new species (holotype, °, LACM (Cat. No. 87-294.1)); a, Rt lateral exterior view 
(coxal plates are not visible per this view on pereonites 6, 7); b, Dorsal exterior view. 
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Fig. 2. Mouthparts of Synisoma wetzerae, new species (holotype, 2, Rt side); a, Lt mandible; b, Rt mandible; 
c, Maxillule; d, Maxilla; e, Antenna; f, Antennule; g, Maxilliped. 
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Fig. 3. Synisoma wetzerae, new species (holotype, ? (except b-c), Rt side); a, First pleopod; b, Second pleopod 
(paratype, 6, LACM (Cat. No. 87-294.2)); c-e, Pleopods 3-5; f, Uropod. 
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Fig. 4. Synisoma wetzerae, new species (holotype, Rt side); a-g, Pereopods 1-7. 


large molar process. Left mandible with 
5-toothed incisor; complex lacinia mobilis 
with 3 large incisors and 5 to 6 serrate setal 
row; and a less pronounced molar process. 
Maxillule innerlobe with 3 distal circum- 
plumose setae; outerlobe with 4 large and 
one small, stout simple setae and 4 stout 
serrate spines. Maxilla innerlobe with cir- 
cumplumose setae; medial and outer lobe 
with 4 to 5 comb setae each. Maxilliped palp 
4-articulate, articulation between second and 
third articles obscure; endite with one cou- 
pling hook, 4 apical spines, and 4 to 6 long 
circumplumose setae (Fig. 2). 

Pleon: All pleonal segments fused; no vis- 
ible sutures. Pleon margins slightly concave 
for three quarters of its length, but flaring 
somewhat distally and with subacute pos- 
terior margin. Pleotelson 2 to 3 times longer 
than wide. Pleopods 1—2 with plumose mar- 
ginal setae on rami and simple setae on in- 
ner margins of peduncles. Pleopods 3-5 
larger than 1-2, without plumose marginal 
setae but with a few simple setae along the 
inner margin of the endopod. Appendix 
masculinum of male is very large, blade- 


shaped, and distally serrate. Uropodal pe- 
duncle with one large, stout, plumose, dis- 
tomedial seta (Fig. 3). 

Pereon: Pereonites II—VII longer than 
pereonite I. Coxal plates small and compact, 
not visible in dorsal aspect. Pereopods I— 
VII ambulatory, terminating in a biungulate 
dactyl with simple setae. All pereopods with 
small palmate setae on basis and on distal 
superior margin of propodus (Fig. 4). 

Etymology. —Synisoma_ wetzerae 1s 
named for Regina Wetzer, in appreciation 
of her many years of support and assistance, 
her interest in isopod systematics, and her 
long-standing friendship. 

Discussion. —There are currently 10 
nominate species of Synisoma: S. acumi- 
natum (Leach, 1815), S. lancifer (Miers, 
1883), S. capito (Rathke, 1837), S. appen- 
diculata (Risso, 1816), S. carinata (Lucas, 
1849), S. spinosa Amar, 1957, S. bellonae 
Daguerre de Hureaux, 1968, S. mediterra- 
nea Rezig, 1989 and S. nadejda Rezig, 1989 
found in the old world; S. pacificum Nu- 
nomura, 1974 occurs in Japanese waters. 

Synisoma wetzerae is most closely similar 


VOLUME 104, NUMBER 4 


in overall body form to S. acuminatum and 
S. pacificum. S. wetzerae can be easily dis- 
tinguished by the shape of the pleotelson, 
the coxal plates being hidden from view in 
the dorsal aspect, the large cephalic mid- 
dorsal process, the lack of a dorsal carina 
or keel on the pereonites and pleon, and 
complete fusion of the pleomeres. There is 
some confusion regarding the number of 
partialy fused pleomeres on the pleotelson 
of the genus as a whole. Species in the genus 
have O, 1, or 3 partially fused pleomers. 
None are currently known to have separate 
pleomers. 

The genus Synisoma is restricted to the 
Northern Hemisphere. Two species are now 
known from the Pacific: S. wetzerae from 
the north-eastern Pacific, and S. pacificum 
from the north-western Pacific. Brusca 
(1984), in his biogeographic analysis of the 
Idoteidae, postulated that the genera Syni- 
soma and Colidotea are sister groups and 
vicariant descendants of a once widespread 
circum-global northern Tethyian track fau- 
na. Brusca indicated that the absence of 
Synisoma from the modern New World fau- 
na was anomalous and could only be ex- 
plained by extinction. The discovery of a 
living species of Synisoma in the eastern 
Pacific thus corroborates Brusca’s histori- 
cal inferences regarding this genus. 
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REVISION OF THE AMERICAN CALLIANASSIDAE 
(CRUSTACEA: DECAPODA: THALASSINIDEA) 


Raymond B. Manning and Darryl L. Felder 


Abstract.—Two families, one new, and seven subfamilies, six new, are rec- 
ognized for taxa previously assigned to the Callianassidae. The new family, 
Ctenochelidae, includes those taxa having a cardiac prominence on the carapace 
and an appendix masculina on male Plp2 and lacking a dorsal plate on the 
uropodal exopod. Three new ctenochelid subfamilies are recognized: Cteno- 
chelinae, for the genera Ctenocheles, Gourretia, Paracalliax, and the new genus 
Dawsonius, all of which lack a dorsal oval on the carapace and have a slender 
propodus and dactylus on Mxp3, Plp2—5 similar in size and shape, and finger- 
like appendices internae on Plp3—5; Anacalliinae, containing only Anacalliax, 
which has a dorsal oval, a slender propodus and dactylus on Mxp3, and Plp1—2 
different from Plp3—5, with Plp3—5 having stubby appendices internae; and 
Callianopsinae, containing only Callianopsis, which has a dorsal oval, an ovate 
propodus and dactylus on Mxp3, and Plp2—S5 similar, with finger-like appen- 
dices internae. The family Callianassidae is restricted to those genera lacking 
both a cardiac prominence on the carapace and an appendix masculina on 
male Plp2, and which have a dorsal plate on the uropodal exopod. The nominate 
subfamily includes six genera with a dorsal oval on the carapace, a slender 
propodus and dactylus on Mxp3, and stubby appendices internae on Plp3-5: 
Callianassa, Trypaea, and Calliapagurops, a genus of uncertain position, and 
three new genera recognized here for American species: Biffarius, Neotrypaea, 
and Notiax. Three new callianassid subfamilies are recognized: Callichirinae, 
comprising five genera, Callichirus, Corallianassa, Glypturus, Lepidophthal- 
mus, and Neocallichirus, which have a dorsal oval on the carapace, an ovate 
propodus and slender dactylus on Mxp3, and stubby appendices internae on 
Plp3-5; Eucalliinae, for Calliax and the new genus Eucalliax, which lack a 
dorsal oval on the carapace and have an ovate propodus and dactylus on Mxp3 
and finger-like appendices internae on Plp3—5; and Cheraminae, for Cheramus 
and Scallasis, which have a dorsal oval, a slender propodus and dactylus on 
Mxp3, and slender Plp3-5, each with a finger-like appendix interna. 


heterogeneous assemblage of taxa that did 
not reflect major differences in morphology 


This study began as an attempt to con- 
struct a framework for future studies on 


American callianassids by examining po- 
tential generic characters and defining new 
genera for a disparate variety of species now 
placed in Callianassa Leach, 1814. Despite 
the superficial similarity of appearance of 
callianassids in general, our studies of cal- 
lianassids in the laboratory and in the field 
convinced us that this genus comprises a 


and biology in its members (see also dis- 
cussions in Borradaile 1903, De Man 1928b, 
Gurney 1944, Biffar 1971a, De Saint Lau- 
rent 1973, De Saint Laurent & LeLoeuff 
1979, and De Saint Laurent 1979; for over- 
view see Ferrari 1981). Our analysis of char- 
acters of American species led us to con- 
clude that the genus Callianassa was a 
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composite of numerous genera and that the 
family Callianassidae as currently defined 
(see De Saint Laurent 1973) also was a com- 
posite. 

This report includes a redefinition at the 
family level of all callianassid genera as well 
as a revision at the generic level of almost 
all American callianassids. Not included is 
Callianassa setimanus (DeKay, 1844) 
(=Callianassa atlantica Rathbun, 1926), 
which we are placing in a new genus (Man- 
ning & Felder, in preparation; in the key to 
American genera of Callianassidae given 
below it would key out to Neotrypaea, dif- 
fering from it in lacking a distally projecting 
lobe on the merus of Mxp3). Also omitted 
is Callianassa minima Rathbun, 1901, in 
which the scaphognathite lacks the setose 
margin characteristic of the callianassids and 
is ornamented instead by a single seta, char- 
acteristic of the axiids. We believe that C. 
minima should be placed in the family Tho- 
massiniidae De Saint Laurent, 1979. __ 

One genus included in the Callianassidae 
by Borradaile (1903), Calliactites Borra- 
daile, 1903, was placed in the family Cal- 
lianideidae De Man, 1928 as a synonym of 
Callianidea H. Milne Edwards, 1837 by De 
Saint Laurent (1973). It is not considered 
further here. 

Otherwise, all nominal Recent genera for- 
merly placed in the Callianassidae are di- 
agnosed here and all nominal American 
species formerly placed in Callianassa are 
assigned to different genera. We have made 
no attempt to accommodate all extralimital 
species into the genera recognized here. 

Figures are provided for most taxa, and 
all characters that we consider to be diag- 
nostic are figured; some important diag- 
nostic features are indicated by arrows. In 
addition to figures showing diagnostic char- 
acters of individual genera, we have includ- 
ed comparative figures of important mor- 
phological features, including the anterior 
region of the carapace (Fig. 1), some char- 
acters of the carapace (Fig. 2), Mxp3 (Fig. 
3), major chelipeds (Fig. 4), abdomens and 
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tail fans (Fig. 5), and appendices internae 
(Fig. 6). The overall appearance of repre- 
sentatives of four genera is shown in Fig. 7. 
We provide keys to American subfamilies 
and genera even though we are aware that 
several other new genera remain to be char- 
acterized for species now undescribed so that 
a key at this stage is necessarily incomplete. 
The keys do serve to summarize characters 
that we consider important at both familial 
and generic levels. 

Abbreviations include: Al (antennule or 
first antenna), A2 (antenna or second an- 
tenna), cl (postorbital carapace length), fm 
(fathoms), m (meters), Mxp3 (third maxil- 
liped), P (pereopod), Plp (pleopod), and 
USNM (National Museum of Natural His- 
tory). 

We use the following terminology in de- 
scribing the shape of the cornea, Mxp3, and 
appendices internae on the pleopods, each 
of which appears to be constant at the ge- 
neric level: 

Cornea. —Embedded and indistinct, as in 
Callianassa (Figs. 1, 8b); dorsal and disk- 
shaped or flattened, as in Neocallichirus (Fig. 
1); subglobular, as in Corallianassa (Fig. 2); 
and lacking pigment or absent, as in Para- 
calliax (Fig. 1). 

Mxp3 (Fig. 3).—Pediform, as in Anacal- 
liax and Callianassa: ischium-merus length 
more than three times merus width; sub- 
pediform, asin Neocallichirus: ischium-me- 
rus length about two times merus width; 
operculiform, as in Callichirus and Try- 
pDaea: ischium-merus length less than two 
times merus width. The propodus and dac- 
tylus are both ovate in Eucalliinae and Cal- 
lianopsinae, both slender in the Callianas- 
sinae, Cheraminae, Ctenochelinae, and the 
Anacalliinae, and the propodus is ovate and 
the dactylus is slender in the Callichirinae. 
Gurney’s (1944) comments on the potential 
value of the shape of the Mxp3 propodus 
as an important character were prophetic. 

Appendices internae (Fig. 6). — Finger-like 
or digitiform, as in Cheramus; stubby and 
projecting from margin of endopod, as in 
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Callianassa; stubby and embedded in mar- 
gin of endopod, as in Callichirus. 

In characterizing the carapace (Fig. 2), we 
refer to the presence or absence of a cardiac 
prominence, a dorsal oval, a rostral spine, 
and a rostral carina. When present, the car- 
diac prominence is most evident in lateral 
view on the posterior midline of the cara- 
pace, where it appears as a tubercle or low 
keel, as in Anacalliax and Ctenocheles. The 
dorsal oval, when present, as in Anacalliax, 
Cheramus, and Glypturus, is confined to the 
anterior two-thirds to three-fourths of the 
carapace and is defined by a distinct groove 
or furrow that delimits an oval, anterior 
portion of the carapace in both dorsal and 
lateral views; posteriorly the dorsal oval is 
delimited by a distinctly indented cervical 
groove. In taxa lacking a dorsal oval, the 
cervical groove is suture-like, not indented 
mid-dorsally. All taxa shown in Fig. 2 have 
a rostral spine, a median projection of the 
carapace that extends at least to the cornea 
and may over-reach the eye. Relatively few 
genera have a rostral carina, but it is distinct 
in Anacalliax (Fig. 17) and Ctenocheles (Fig. 
Dy. 

Major characters of callianassid and 
ctenochelid subfamilies are summarized in 
Table 1. 


Key to Callianassid-like Families 


Male Plp2 with appendix masculina. 
Uropodal exopod longitudinally cari- 
nate dorsally, lacking dorsal plate. Car- 
apace usually with cardiac prominence 
LOAM is ot Ac incientrs Pee e Sy a ircive gent Ctenochelidae 
Male Plp2 without appendix masculi- 
na. Uropodal exopod not longitudinal- 
ly carinate dorsally, with dorsal plate. 
Carapace without cardiac prominence 
Te eae ee ee Callianassidae 


Family Callianassidae Dana, 1852 
Callianassidae Dana, 1852:12, 14. 


Diagnosis. —Carapace lacking cardiac 
prominence. Antennal scale, if present, ru- 
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dimentary. Male Plp2, if present, lacking 
appendix masculina. Plpl—2 smaller than 
and different from Plp3-—5, latter with stub- 
by appendices internae. Uropodal exopod 
not carinate dorsally, with dorsal plate, lat- 
eral notch or incision usually absent. 

Type genus. —Callianassa Leach, 1814. 

Included genera. —Biffarius, new genus, 
Callianassa, Calliapagurops, Neotrypaea, 
new genus, Notiax, new genus, and Trypaea 
in the nominate subfamily; Callichirus, 
Corallianassa, Glypturus, Lepidophthal- 
mus, and Neocallichirus in the new subfam- 
ily Callichirinae; Cheramus and Scallasis in 
the new subfamily Cheraminae; and Calliax 
and Eucalliax, new genus, in the new sub- 
family Eucalliinae. 


Key to American Subfamilies and Genera 
of Callianassidae 


1. Mxp3 dactylus ovate. Carapace 

lacking dorsal oval. (Plp3-5 with 

finger-like appendices internae) .. . 
CAEN AA YA SOS aches BC Tee dt Eucalliinae 
(single American genus Eucalliax) 

— Mxp3 dactylus slender, digitiform. 


Carapace with dorsal oval ....... D, 
2. Plp3-5 with finger-like appendices 
ANGEPNAC 1 ie Ads SE eka a Cheraminae 


(single American genus Cheramus) 
— Plp3-5 with stubby appendices in- 


temnag: 2.5 FU Aaa alee 3 
3. Mxp 3 propodus oval, as broad as 

long, width more than twice dacty- 

lus width (Callichirinae) ......... 4 


- Mxp3 propodus slender, much 
longer than broad, width at most 
slightly greater than that of dactylus 
(Callianassinae) 2 ee eee 8 

4. Abdomen with strong pattern 
formed by symmetrical grooves and 
integumental glands on somites 3- 

5. Uropodal endopod strap-shaped 
CASA URTORS 20, Fle ee ae tree ted ae Callichirus 

— Abdomen lacking strong pattern 
formed by symmetrical grooves and 
integumental glands on somites 3— 
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Table 1.—Major characters of the callianassid and ctenochelid subfamilies; + = present, — = absent. 
Callianassidae Ctenochelidae 
Callia- Calli- Chera- Eucal- Cteno- Anacal- Callia- 
nassinae chirinae minae liinae chelinae linae nopsinae 

Number of genera 6 5 2 2 4 1 1 
Cardiac prominence — = — + + + 
Appendix masculina — _ _ — + + ts 
Dorsal plate on uropodal exopod + + + = — —_ = 
Strong antennal scale — — — — + + 4p 
Dorsal oval + + aF — _ + + 
Plp2-5 similar — — — — + = + 
Mxp3 propodus and dactylus ovate — = — + _ = + 
Mxp3 propodus ovate, dactylus slender — + — — a 
Mxp3 propodus and dactylus slender + — + — + + — 
Plp3-5 appendices internae finger-like — — + + =F — + 

5. Uropodal endopod not strap- - Plp3-5 with appendices internae 

SHAape Bes News eye A 5 projecting from margin of endopod. 
5. Mxp3 with exopod. Al peduncle Mxp3 merus not projecting beyond 

longer and stouter than A2 pedun- articulation with carpus ......... S) 


Oo 


— 


[o,e} 


cle. (Carapace with distinct, up- 
raised rostral spine) .. Lepidophthalmus 
Mxp3 without exopod. Al peduncle 
neither longer nor stouter than A2 
peduncle 


. Plp3-5 with appendices internae 


embedded in margin of endopod. 
Rostral spine, if present, small, fall- 
ing short of cornea. (Cornea dorsal, 
disk-shaped, subterminal; front 
sometimes weakly trispinous) .... 

3 cs SUR en eae Neocallichirus 
Plp3-5 with appendices internae 
projecting from margin of endopod. 
Distinct, upturned rostral spine 
present, extending to cornea. (Front 
strongly trispinous) 


. Carpus and palm of cheliped with 3 


dorsal spines. Cornea disk-shaped, 
dorsal, narrower than stalk ... G/ypturus 
Carpus and palm of chelipeds un- 
armed. Cornea subglobular, appear- 
ing distal, as wide as stalk 


Corallianassa 


. Plp3-5 with appendices internae 


embedded in margin of endopod. 
Mxp3 merus projecting beyond ar- 
ticulation with carpus ........... 

spt ba aN A aint es 8s Neotrypaea, new genus 


9. Carapace with rostral spine. Male 
with both Plpl and Plp2 present 
MPPs hi Jeph iene x Notiax, new genus 
— Carapace without rostral spine. Male 
with Plp2 vestigial or absent ..... 
Biffarius, new genus 


Subfamily Callianassinae Dana, 1852 


Diagnosis. —Carapace with dorsal oval. 
Mxp3 pediform, sub-pediform, or opercu- 
liform, propodus and dactylus slender. Plp3- 
5 with stubby appendices internae. 

Type genus. —Callianassa Leach, 1814. 


Callianassa Leach, 1814 
Figs. 1, 3, 4, 6, 8 


Callianassa Leach, 1814:400. Type species 
Cancer Astacus subterraneus Montagu, 
1808, by monotypy. Gender feminine. 


Diagnosis. —Carapace lacking rostral 
spine. Cornea embedded, subterminal, in- 
distinct. Al peduncle not longer and stouter 
than A2 peduncle. Mxp3 without exopod, 
ischium-merus pediform; merus not pro- 
jecting beyond articulation with carpus. 
Chelipeds unequal, major with meral hook. 
Plp! uniramous in both sexes; Plp2 bira- 
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TRYPAEA PARACALLIAX 


| 


NEOCALLICHIRUS CALLIANASSA CORALLIANASSA 


Fig. 1. Anterior region of carapace showing diagnostic features in some callianassid and ctenochelid genera. 
Callianassa: C. subterranea (Montagu), male, cl 12.0 mm, Scotland, USNM 252395; Callichirus: C. major (Say) 
(from Manning & Felder 1986: fig. 1a); Corallianassa: C. xutha Manning (from Manning 1988: fig. 3b); Neo- 
callichirus: N. horneri Sakai (from Sakai 1988: fig. 7a); Paracalliax: P. bollorei De Saint Laurent (from De Saint 
Laurent & Le Loeuff 1979: fig. 26b); Trypaea: T. australiensis Dana (from Poore & Griffin 1979: fig. 2a). 


mous in female, vestigial or absent in male; Remarks. — Callianassa is the only genus 
Plp3-5 foliaceous in both sexes, with stub- in the subfamily with a slender, pediform 
by, projecting appendices internae (Fig. 6). third maxilliped. 

American species. —None. One species, Callianassa subterranea 
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CTENOCHELES 


v 
ANACALLIAX ea CHERAMUS 
CORALLIANASSA 


Fig. 2. Features of the carapace in some callianassid and ctenochelid genera. Anacalliax: A. argentinensis 
(Biffar), female holotype, cl 26.5 mm, Argentina, USNM 135055; Cheramus: C. marginatus (Rathbun), female 
syntype, cl 3.4 mm, Puerto Rico, USNM 23778; Corallianassa: C. xuthua Manning (from Manning 1988: fig. 
2b); Ctenocheles: Ctenocheles serrifrons (Le Loeuff & Intés) (from Le Loeuff & Intés 1974: fig. 3b); Glypturus: G. 


acanthochirus (Stimpson) (from Manning 1987: fig. 3b). 


(Montagu, 1808) is known from the Medi- 
terranean and the eastern Atlantic (De Saint 
Laurent & Bozic 1976, De Saint Laurent & 
Le Loeuff 1979). Kensley (1974) named a 
subspecies, C. subterranea australis, from 
the west coast of South Africa. All live sub- 
littorally. 

Callianassa does not occur in the Amer- 
icas, and we suspect that most, if not all, 
other species from outside the eastern At- 
lantic now placed in it should be referred to 
other genera. 


Biffarius, new genus 
Fig. 9 


Type species. —Callianassa biformis Bif- 
far, 1971b. 

Diagnosis. —Carapace lacking rostral 
spine. Cornea dorsal, subterminal, flat- 
tened. Al peduncle not longer and stouter 


than A2 peduncle. Mxp3 without exopod, 
ischium-merus operculiform; merus not 
projecting beyond articulation with carpus. 
Chelipeds unequal, major cheliped with 
meral hook. Plp1 vestigial or absent in male, 
uniramous in female; Plp2 vestigial or ab- 
sent in male, biramous in female; Plp3—5 
foliaceous, with stubby, projecting appen- 
dices internae in both sexes. 

American species. —Two, Biffarius bifor- 
mis (Biffar, 1971b) and Biffarius fragilis (Bif- 
far, 1970), both from the northwestern At- 
lantic. 

Remarks. —The other genera of the Cal- 
lianassinae Giffer from Biffarius as follows: 
Callianassa has a pediform Mxp3, Neotry- 
paea and Trypaea have the merus of Mxp3 
projecting beyond its articulation with the 
carpus, and Notiax has a distinct rostral 
spine. 

Biffarius contains nearshore species of ex- 
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TRYPAEA CALLICHIRUS ANACALLIAX EUCALLIAX 


cA (CTS 


CALLIANASSA GOURRETIA NEOCALLICHIRUS 


Fig. 3. Third maxillipeds of different callianassid and ctenochelid genera (form of ischium-merus in paren- 
theses after generic name). Anacalliax (pediform): A. argentinensis (Biffar), female holotype, cl 26.5 mm, Ar- 
gentina, USNM 135055; Callianassa (pediform): C. subterranea (Montagu), male, cl 12.0 mm, Scotland, USNM 
252395; Calliax (subpediform): C. lobata (De Gaillande & Lagardére) (from De Saint Laurent & Bozic 1976: 
fig. 15); Callichirus (operculiform): C. major (Say) (from Manning & Felder 1986: fig. 1b); Gourretia (pediform): 
G. denticulata (Lutze), female, cl 4.5 mm, Israel, USNM 221976; Neocallichirus (subpediform): N. grandimana 
(Gibbes), male, cl 11.5 mm, Florida, USNM 252392; Trypaea (operculiform): T. australiensis Dana (from Poore 
& Griffin 1979: fig. 20f). 


tremely small size, with adults no larger than 
50 mm, often as small as 20 mm. 
Etymology.—We dedicate this genus to Calliapagurops De Saint Laurent, 1973:515. 
Thomas A. Biffar, whose studies of the Type species Calliapagurops charcoti De 
American callianassids have materially aid- Saint Laurent, 1973, by original desig- 
ed this review. The gender is masculine. nation and monotypy. Gender masculine. 


Calliapagurops De Saint Laurent, 1973 


VOLUME 104, NUMBER 4 


CALLIANASSA 


CHERAMUS 


CALLICHIRUS 


NEOCALLICHIRUS 


GLYPTURUS 


Fig. 4. Representative major chelipeds of some callianassid and ctenochelid genera. Callianassa: C. subter- 
ranea (Montagu), male, cl 12.0 mm, Scotland, USNM 252395; Callichirus: C. major (Say) (from Manning & 
Felder 1986: fig. 1c); Cheramus: C. marginatus (Rathbun), female syntype, cl 3.4 mm, Puerto Rico, USNM 
23778; Dawsonius: D. latispina (Dawson), male holotype, cl 14.7 mm, Gulf of Mexico, USNM 105398; Glypturus: 
G. acanthochirus (Stimpson) (from Biffar 197 1a: fig. 4b); Neocallichirus: N. grandimana (Gibbes) (from Manning 


1987: fig. 2f). 


Diagnosis. —Eye cylindrical, cornea ter- 
minal. Mxp3 merus with 3—4 antero-inter- 
nal spines. Pl carpus as wide as merus. 

American species. —None. 

Remarks.—Monotypic. The unique ho- 
lotype of Calliapagurops charcoti, known 
from the Azores in 190-230 m, has not been 
described in detail or illustrated. Calliapa- 
gurops apparently resembles Scallasis Bate 
(q.v.) in having a terminal cornea and it may 
well belong in the Cheraminae with that ge- 
nus. 


Neotrypaea, new genus 
Fig. 10 


Type species. —Callianassa californiensis 
Dana, 1854. 

Diagnosis. —Carapace lacking rostral 
spine. Cornea dorsal, subterminal, disk- 


shaped. Al peduncle longer and stouter than 
A2 peduncle. Mxp3 without exopod, ischi- 
um-merus operculiform; merus projecting 
beyond articulation with carpus. Chelipeds 
unequal, major with meral hook. Plp1l—2 
vestigial or absent in male, Plp! uniramous 
and Plp2 biramous in female, lacking ap- 
pendices internae; Plp3—5 foliaceous with 
appendices internae stubby, embedded in 
endopod in both sexes. 

American species. — Four, Neotrypaea un- 
cinata (H. Milne Edwards, 1837), Neotry- 
paea gigas (Dana, 1852), Neotrypaea cali- 
forniensis (Dana, 1854), and Neotrypaea 
affinis (Holmes, 1900), all from the eastern 
Pacific. 

Remarks. —Neotrypaea agrees with the 
Australian Trypaea and differs from the 
other American genera with operculiform 
ischium-merus on Mxp3, Biffarius and No- 
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CORALLIANASSA 


LEPIDOPHTHALMUS 


Fig. 5. 
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CALLICHIRUS 


CHERAMUS 


CORALLIANASSA 


Diagnostic features of the abdomen and tail fan of some callianassid and ctenochelid genera. Calli- 


chirus: C. major (Say), third to fifth abdominal somites (from Manning & Felder 1986: fig. 1f) and sixth abdominal 
somite, telson, and uropod (from Manning & Felder 1986: fig. le); Cheramus: C. marginata (Rathbun), female 
syntype, cl 3.4 mm, Puerto Rico, USNM 23778; Corallianassa: C. borradailei (De Man) (from Manning 1988: 
fig. 9g) and C. xutha Manning (from Manning 1988: fig. 3h); Lepidophthalmus: L. jamaicense (Schmitt), male 


holotype, cl about 12 mm, Jamaica, USNM 69363. 


tiax, in having the Al peduncle both longer 
and stouter than the A2 peduncle as well as 
in having the merus of Mxp3 project beyond 
its articulation with the carpus. The appen- 
dices internae on Plp3—5 are embedded in 
the margin of the endopod in members of 
Neotrypaea, projecting in members of Try- 
paea. 

Known members of the genus prefer sub- 
strates ranging from clean quartzite sand be- 
neath intertidal boulders to intertidal and 
subtidal combinations of mud and sand, in 
some cases including margins and tidal bars 
of inlets and sloughs or bay bottoms to 
depths of about 40 meters. 


Etymology.—Formed by the combina- 
tion of the Greek prefix neo-, new, and the 
generic name 7rypaea. The gender is fem- 
inine. 


Notiax, new genus 
Figs. 6, 11 


Type species. —Callianassa brachyo- 
phthalma A. Milne Edwards, 1870, by pres- 
ent designation and monotypy. 

Diagnosis. —Carapace with rostral spine. 
Cornea dorsal, subterminal, disk-shaped. Al 
peduncle not longer and stouter than A2 
peduncle. Mxp3 without exopod, ischium- 
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NOTIAX 


CALLICHIRUS 


Fig. 6. Form of appendix interna on Plp3 in some genera of callianassids and ctenochelids. Callianassa 
(stubby, projecting): C. subterranea (Montagu), male, cl 12.0 mm, Scotland, USNM 252395; Callichirus (stubby, 
embedded): C. seilacheri (Bott), male, cl 24.4 mm, Peru, USNM 142540; Cheramus (finger-like): C. marginatus 
(Rathbun), male, cl 4.7 mm, Caribbean Sea, USNM 252397; Notiax (stubby, projecting): N. brachyophthalma 
(A. Milne Edwards), male, cl 16.8 mm, Chile, USNM 252309. 


merus operculiform; merus not projecting 
beyond articulation with carpus. Chelipeds 
unequal, major with meral hook. Plp1! slen- 
der and uniramous, Plp2 slender and bira- 
mous, lacking an appendix interna, Plp3—5 
foliaceous with stubby, projecting appen- 
dices internae in both sexes (Fig. 6). 
American species.—One, Notiax brachy- 


EUCALLIAX 


ophthalma (A. Milne Edwards, 1870), from 
Chile and Argentina. 

Remarks. —Monotypic. Notiax is the only 
American genus in which the ischium-me- 
rus of Mxp3 is operculiform which also has 
a rostral spine. 7rypaea also has a rostral 
spine, but differs in having a much heavier 
Al peduncle and in having the merus of 


CALLIANOPSIS 


Fig. 7. Habitus of some callianassid and ctenochelid genera. Callianopsis: C. goniophthalma (Rathbun) 
(modified from Hart 1982: fig. 13a); Ctenocheles: C. leviceps Rabalais (from Rabalais 1979: fig. 2); Eucalliax: 
E. jonesi (Heard) (from Heard 1989: fig. 1); Paracalliax: P. bollorei De Saint Laurent (from De Saint Laurent 


& Le Loeuff 1979: fig. 26a). 
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Fig. 8. 


Callianassa subterranea (Montagu). a, Lateral view; b, Anterior region of carapace and cephalic 


appendages, dorsal view; c, Mxp3, inner surface (setae omitted); d, Mxp3, inner surface (with setae); e, Telson 
and uropods; f, Male Plp1; g, Male Plp2; h, Female Plp1; i, Female Plp2; j, Female Plp3; k, Female Plp1; 1, 
Female Plp2. a-d, f,g, male, cl 12.0 mm, Scotland, USNM 252395; e, male, cl 4.3 mm, Adriatic Sea, USNM 
252396; h-j, intersex, cl 9.5 mm, Irish Sea, USNM 252394; k,l, female, cl 9.6 mm, Irish Sea, USNM 252394. 


Mxp3 project beyond its articulation with 
the carpus. 

The single known American species ap- 
pears to occur subtidally in fine sand with 
organic debris or in mud. 

Holthuis (1952) and Ferrari (1981) pro- 
vided accounts of N. brachyophthalma. 

Etymology.—From the Greek, notios, 
southern and the suffix —ax. The gender is 
feminine. 


Trypaea Dana, 1852 
Figs. 1, 3, 12 


Trypaea Dana, 1852:14. Type species Try- 
paea australiensis Dana, 1852, by original 


designation and monotypy. Gender fem- 

inine. 

Diagnosis. —Carapace with rostral spine. 
Cornea dorsal, subterminal, disk-shaped. Al 
peduncle longer and stouter than A2 pe- 
duncle. Mxp3 without exopod; ischium- 
merus operculiform; merus projecting be- 
yond articulation with carpus. Chelipeds 
unequal, major with meral hook. Plp1 uni- 
ramous and slender in both sexes; Plp2 lack- 
ing appendix interna, biramous and slender 
in female, absent in male; Plp3—5 foliaceous 
and biramous in both sexes, with stubby, 
projecting appendices internae. 

American species. —None. 
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Fig. 9. Biffarius biformis (Biffar). a, Anterior region of carapace and cephalic appendages, dorsal view; b, 
Carapace and cephalic appendages, lateral view; c, Mxp3, inner surface; d, Major cheliped; e, Minor cheliped 
(loose in vial); f, Sixth abdominal somite, telson, and right uropod. Male, cl 3.4 mm, Florida, USNM 252391. 


Remarks. —Monotypic. 

Known populations prefer intertidal sand 
bars and mudflats, including those in es- 
tuarine settings. 


Callichirinae, new subfamily 


Diagnosis. —Carapace with dorsal oval. 
Mxp3 subpediform or operculiform, prop- 
odus ovate, dactylus slender. Plp3—5 with 
stubby appendices internae. 

Type genus. — Callichirus Stimpson, 1866. 


Callichirus Stimpson, 1866 
Figs. 1, 3-6 


Callichirus Stimpson, 1866:47. Type spe- 
cies Callianassa major Say, 1818, by orig- 
inal designation and monotypy. Gender 
masculine. 


Diagnosis. —Carapace lacking rostral 


spine. Cornea dorsal, subterminal, disk- 
shaped. Al peduncle longer and stouter than 
A2 peduncle. Mxp3 without exopod, ischi- 
um-merus operculiform; merus not pro- 
jecting beyond articulation with carpus. 
Chelipeds unequal (in adult males), major 
with meral hook. Strong pattern of grooves 
and integumental glands visible dorsally on 
abdominal somites 3—5. Plp1 slender and 
uniramous, Plp2 slender and biramous, 
Plp3-5 foliaceous in both sexes; Plp2 with 
appendix interna in female embedded and 
distal; appendices internae stubby, embed- 
ded in margin of endopod on Plp3-S in both 
sexes (Fig. 6). Uropodal endopod strap- 
shaped, much longer than wide. 

American species. —Four, Callichirus is- 
lagrande (Schmitt, 1935) and Callichirus 
major (Say, 1818), from the western Atlan- 
tic and Callichirus seilacheri (Bott, 1955) 
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Fig. 10. Neotrypaea californiensis (Dana). a, Anterior region of carapace and right cephalic appendages, 
lateral view; b, Anterior region of carapace and cephalic appendages, dorsal view; c, Mxp3, inner surface; d, 
Major cheliped; e, Sixth abdominal somite, telson, and right uropod; f, Male Plp1. Male, cl 20.8 mm, California, 


USNM 53577. 


and Callichirus garthi (Retamal, 1975) from 
the eastern Pacific. 

Remarks. —As we have pointed out 
(Manning & Felder 1986), the dorsal cutic- 
ular pattern on the abdoinen (Fig. 5) and 
the strap-shaped uropodal endopods (Fig. 
5) are diagnostic for this genus. 

Chelipeds of adult males are very un- 
equal, whereas those of females and im- 
matures are nearly equal. In addition, sex- 
ually mature males have a very elongate 
carpus on the major cheliped. 

The genus includes an extralimital spe- 
cies, Callichirus adamas (Kensley, 1974), 


from West Africa and the west coast of South 
Africa. 

Callichirus contains intertidal and shal- 
low sublittoral species, most of which prefer 
fine, siliceous sand substrates of beaches and 
shallow bars. However, C. adamas has been 
reported from depths exceeding 10 meters 
in fine mud and silt substrates. 


Corallianassa Manning, 1987 
late, My 25S 


Corallianassa Manning, 1987:392. Type 
species Callianassa longiventris A. Milne 
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Notiax brachyophthalma (A. Milne Edwards). a, Anterior region of carapace and cephalic appendages, 
dorsal view; b, Major cheliped; c, Sixth abdominal somite, telson, and right uropod; d, Mxp3, outer surface; e, 
Male Plp1; f, Male Plp2. a—d from Holthuis (1952: fig. 19a, b, e, f); e, f, male, cl 16.8 mm, Chile, USNM 252309. 


Fig. 11. 


Edwards, 1870, by original designation. 
Gender feminine. 


Diagnosis. —Carapace with rostral spine 
(anterior margin of carapace with 3 spines, 
median extending to cornea). Cornea sub- 
globular, appearing terminal. Al peduncle 
not longer and stouter than A2 peduncle. 
Mxp3 without exopod, ischium-merus sub- 
pediform; merus not projecting beyond ar- 
ticulation with carpus. Chelipeds unequal, 
major lacking meral hook. Plp1 slender and 
uniramous, Plp2 slender and biramous, 
Plp3—5 foliaceous and biramous in both 


VU 


sexes; appendices internae finger-like and 
distal on Plp2, stubby, projecting on Plp3- 
5 in both sexes. 


American species. —Three, Corallianassa 
longiventris (A. Milne Edwards, 1870), C. 
hartmeyeri (Schmitt, 1935), from Jamaica 
and Ascension Island (Manning & Chace 
1990) and C. xutha Manning, 1988, from 
the eastern Pacific. 


Remarks. —Corallianassa resembles 
Glypturus in having three strong anterior 
spines on the carapace. It differs from G/yp- 
turus in having a much larger, subglobular 
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cornea and in lacking dorsal spines on the 
propodus of the cheliped. 

Corallianassa is represented in the Indo- 
West Pacific by C. placida (De Man, 1905) 
and C. borradailei (De Man, 1928a). 

Whereas the well-formed cornea appears 
to be situated terminally in members of this 
genus, it falls short of a flange-like ventral 
extension of the stalk. 

Species appear to prefer carbonate muds 
or coralline sands and may burrow in frag- 
ments of coral rubble, from the lower in- 
tertidal to a depth of several meters. 


_Glypturus Stimpson, 1866 
Figs. 2, 4 


Glypturus Stimpson, 1866:46. Type species 
Glypturus acanthochirus Stimpson, 1866, 
by monotypy. Gender masculine. 


Diagnosis. —Carapace with rostral spine 
(anterior margin of carapace with 3 spines, 
median extending to cornea). Cornea dor- 
sal, subterminal, disk-shaped. Al peduncle 
not longer and stouter than A2 peduncle. 
Mxp3 without exopod, ischium-merus sub- 
pediform; merus not projecting beyond ar- 
ticulation with carpus. Chelipeds unequal, 
major without meral hook; palm with 3 
spines on upper margin. Plp1 slender and 
uniramous, Plp2 slender and biramous, 
Plp3-—5 foliaceous and biramous in both 
sexes; appendices internae finger-like on 
Plp2 in both sexes, stubby, projecting from 
endopod of Plp3—5 in both sexes. 

American species. —One, Glypturus acan- 
thochirus Stimpson, 1866, from the western 
Atlantic. 

Remarks.—The trispinous front, well- 
formed cornea, and palm of the cheliped 
with 3 dorsal spines are diagnostic for the 
genus. 

We follow Poore & Suchanek (1988) in 
recognizing three species in the Indo-West 
Pacific: G. armatus (A. Milne Edwards, 
1870), G. laurae (De Saint Laurent, 1984) 
(in De Vaugelas & De Saint Laurent 1984), 
and G. motupore Poore & Suchanek, 1988. 
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Known members of the genus prefer car- 
bonate substrates of lagoons and leeward 
sand flats adjacent to coral reefs, often in- 
cluding intertidal and subtidal areas occu- 
pied by seagrass, from shore to depths of 
about 30 meters. 


Lepidophthalmus Holmes, 1904 
Figs. 5, 13 


Lepidophthalmus Holmes, 1904:310. Type 
species Lepidophthalmus eiseni Holmes, 
1904, a subjective junior synonym of Cal- 
lianassa bocourti A. Milne Edwards, 1870, 
by monotypy. Gender masculine. 


Diagnosis. —Carapace with rostral spine. 
Cornea dorsal, subterminal, disk-shaped. A1 
peduncle longer and stouter than A2 pe- 
duncle. Mxp3 with minute exopod, ischi- 
um-merus subpediform; merus not pro- 
jecting beyond articulation with carpus. 
Chelipeds unequal, major with meral hook. 
Plp1 slender and uniramous, Plp2 slender 
and biramous, Plp3-—5 foliaceous and bira- 
mous in both sexes; appendices internae 
digitiform and distal on Plp2, stubby, em- 
bedded in margin of endopod on Plp3—5 in 
both sexes. 

American species. — Four, of which three, 
Lepidophthalmus jamaicense (Schmitt, 
1935), Lepidophthalmus louisianensis 
(Schmitt, 1935), and L. sinuensis Lemaitre 
& Rodrigues, 1991 are from the western 
Atlantic and one, Lepidophthalmus bocourti 
(A. Milne Edwards, 1870), is known from 
the eastern Pacific. 

Remarks. —Lepidophthalmus is the only 
member of the Callichirinae with an exopod 
on Mxp3; the exopod is so small that it can 
easily be overlooked, as it was by us ini- 
tially. 

Lepidophthalmus and Callichirus are the 
only two genera of the Callichirinae that 
also share an Al peduncle that is both lon- 
ger and stouter than the A2 peduncle. Lep- 
idophthalmus has a rostral spine and lacks 
both the dorsal cuticular pattern on the ab- 
domen and the strap-shaped uropodal en- 
dopods of Callichirus. 
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Trypaea australiensis Dana. a, Anterior region of carapace and right cephalic appendages, lateral 


Fig. 12. 


view; b, Anterior region of carapace and cephalic appendages, dorsal view; c, Mxp3, inner surface; d, Major 
cheliped; e, Sixth abdominal somite, telson, and right uropod; f, Male Plp1. a—d from Poore & Griffin (1979: 
figs. 18a, f, 19a, 20f); e, f male, cl 11.9 mm, Queensland, USNM 105368. 


Known members of Lepidophthalmus all 
appear to be estuarine-adapted with a well 
developed ability for osmoregulation and 
an abbreviated larval life history involving 
two or fewer zoeal stages. 


Neocallichirus Sakai, 1988 
Figs. 1, 3, 4 


Neocallichirus Sakai, 1988:61. Type species 
Neocallichirus horneri Sakai, 1988, by 
original designation. Gender masculine. 


Diagnosis. —Carapace lacking rostral ca- 
rina. Cornea dorsal, subterminal, disk- 
shaped. Al peduncle not longer and stouter 
than A2 peduncle. Mxp3 without exopod, 
ischium-merus subpediform; merus not 
projecting beyond articulation with carpus. 


Chelipeds unequal, major without meral 
hook. Plpl slender and uniramous, Plp2 
slender and biramous, Plp3—5 foliaceous and 
biramous in both sexes; appendices internae 
present on Plp2 in female only, on Plp3—5 
in both sexes: finger-like on Plp2, stubby, 
embedded in margin of endopod in Plp3-—5S. 

American species. —Six, Neocallichirus 
grandimana (Gibbes, 1850) (=Glypturus 
branneri Rathbun, 1900), Neocallichirus 
guara (Rodrigues, 1971), Neocallichirus 
guassutinga (Rodrigues, 1971), Neocallichi- 
rus mirim (Rodrigues, 1971), Neocallichirus 
rathbunae (Schmitt, 1935), and Neocalli- 
chirus trilobata (Biffar, 1970), all western 
Atlantic. 

Remarks. —Neocallichirus agrees with 
Callichirus and differs from the other four 
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genera of the Callichirinae in lacking a well 
developed rostral spine; it differs from Cal- 
lichirus in lacking the dorsal cuticular pat- 
tern on abdominal somites 3-5 as well as 
the strap-shaped uropodal endopods. Two 
species, N. guassutinga and N. rathbunae, 
have three small spinules on the front of the 
carapace, but these spinules are much small- 
er than the three frontal spines found in 
members of Corallianassa and Glypturus. 

Sakai (1988) assigned several Indo-West 
Pacific species to this genus. 

All American species occur in intertidal 
or shallow subtidal nearshore habitats. 


.Cheraminae, new subfamily 


Diagnosis. —Carapace with dorsal oval. 
Mxp3 pediform, propodus and dactylus 
slender. Plp3—5 with finger-like appendices 
internae. 

Type genus. — Cheramus Bate, 1888. 


Cheramus Bate, 1888 
Figs. 2, 4-6, 14 


Cheramus Bate, 1888:30. 


Type species.—Cheramus batei Borra- 
daile, 1903, a replacement name for the pre- 
occupied Cheramus occidentalis Bate, 1888, 
by present designation. Gender masculine. 

Diagnosis. —Carapace with rostral spine. 
Cornea subterminal, lateral. Mxp3 without 
exopod. Chelipeds unequal, major without 
meral hook. Plp1 slender and uniramous in 
both sexes; Plp2 slender and biramous in 
female, absent in male; Plp3—S elongate and 
slender in both sexes, with finger-like ap- 
pendices internae (Fig. 6). Uropodal exopod 
elongate, length more than twice width. 

American species. —Two, Cheramus batei 
Borradaile, 1903 and Cheramus marginatus 
(Rathbun, 1901). 

Remarks. —The long slender body with a 
relatively small thoracic region, strong ros- 
tral spine, pediform Mxp3, and extremely 
elongate uropods are characteristic of mem- 
bers of this genus. 
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In 1888 Bate named two separate taxa 
from parts of callianassids taken at the same 
station. One, which he named Cheramus 
occidentalis, was based on the body; the sec- 
ond, which he named Callianassa occiden- 
talis, was based on a loose cheliped. Bor- 
radaile (1903) synonymized Cheramus with 
Callianassa, thus making Cheramus occi- 
dentalis a homonym of Callianassa occi- 
dentalis Stimpson, 1856 (a subjective junior 
synonym of C. californiensis Dana, 1854). 
Borradaile proposed Callianassa batei as a 
replacement name for Cheramus occiden- 
talis Bate. We believe that Bate’s Calli- 
anassa occidentalis and Cheramus occiden- 
talis actually are based on the same species. 

This genus contains species that live on 
the continental shelf and slope. Bate’s type 
specimen of Cheramus batei was taken in a 
depth of 450 fm (823.5 m) in the West In- 
dies. 

The genus also includes Cheramus orien- 
talis Bate, 1888 from the Arafura Sea and 
Cheramus oblongus (Le Loeuff & Intés, 
1974) from West Africa. 


Scallasis Bate, 1888 


Scallasis Bate, 1888:34. Type species Scal- 
lasis amboinae Bate, 1888, by monotypy. 
Gender feminine. 


Diagnosis. —Carapace with rostral spine, 
apparently lacking orbit. Cornea well- 
formed, terminal, subglobular. Mxp3 with 
exopod. Plp elongate and slender, with fin- 
ger-like appendices internae. 

American species. —None. 

Remarks.—Monotypic, containing only 
Scallasis amboinae Bate, 1888, from Am- 
bon, Indonesia. Scallasis apparently agrees 
with Calliapagurops in having a subglobu- 
lar, terminal cornea, differing from all other 
callianassid genera. 

The type of S. amboinae, in The Natural 
History Museum, London, was examined 
by one of us (R.B.M.) who verified that it 
is a member of the Cheraminae. 
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Fig. 13. Lepidophthalmus jamaicense (Schmitt). a, Anterior region of carapace and cephalic appendages, 
dorsal view; b, Anterior region of carapace and cephalic appendages, lateral view; c, Mxp3, outer surface; d, 
Major cheliped; e, Minor cheliped; f, Sixth abdominal somite, telson, and uropods, dorsal view. Male hclotype, 


cl about 12 mm, Jamaica, USNM 69363. 


Eucalliinae, new subfamily 


Diagnosis. —Carapace lacking dorsal oval. 
Mxp3 propodus and dactylus ovate. Plp3- 
5 with finger-like appendices internae. 

Type genus. —Eucalliax, new genus. 


Eucalliax, new genus 
Figs. 7, 15a-e 


Type species. —Callianassa quadracuta 
Biffar, 1970. 


Diagnosis. —Cornea flattened, almost ter- 
minal. Mxp3 without exopod, ischium-me- 
rus subpediform. Chelipeds equal and sim- 
ilar, major without meral hook. Plp1i slender 
and uniramous, Plp2 slender and biramous, 
Plp3-—5 foliaceous and biramous in both Al 
sexes; finger-like appendices internae pres- 
ent on Plp2—5 in both sexes. Uropodal ex- 
opod lacking lateral notch or incision. 

American species.—Two, Eucalliax jo- 
nesi (Heard, 1989) and Eucalliax quadra- 
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Fig. 14. Cheramus marginatus (Rathbun). a, Anterior two-thirds of carapace and cephalic appendages, dorsal 
view; b, Mxp3, inner surface; c, Major cheliped; d, Anterior 3 abdominal somites; e, Sixth abdominal somite, 
telson, and uropods, dorsal view; f, Sixth abdominal somite, telson, and uropods, ventral view; g, Male Plp1; 
h, Male Plp3. a-c, e,f, female syntype, cl 3.4 mm, Puerto Rico, USNM 23778; d, male syntype, cl 2.7 mm, 
Puerto Rico, USNM 24667; g,h, male, cl 4.7 mm, Caribbean Sea, USNM 252397. 


cuta (Biffar, 1970), both from the north-  sand-silt substrates, from the intertidal to 
western Atlantic. shallow subtidal depths. 

Remarks. —Members of Eucalliax differ Etymology. — The name is a combination 
from Calliax in having the chelipeds equal _ of the Greek prefix ev-, true, and the generic 
and similar. name Calliax, selected because members of 

Members of the genus occur in carbonate _ the genus agree with the original generic di- 
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Fig. 15. 
Carapace and anterior cephalic appendages, dorsal view; b, Mxp3, inner surface; c, Left cheliped; d, Right 
cheliped; e, Sixth abdominal somite, telson, and uropods; f, Anterior region of carapace and cephalic appendages; 
g, Mxp3, inner surface; h, Minor cheliped; i, Major cheliped; j, Sixth abdominal, telson, and right uropod. a-e 
from Heard (1989: figs. 3a, 4a—c); f-j from De Saint Laurent & Bozic (1976: figs. 7, 15, 23, 34). 


agnosis of equal chelae given for Calliax. 
The gender is feminine, as in Calliax. 


Calliax De Saint Laurent, 1973 
Figs. 3, 15f-j 


Calliax De Saint Laurent, 1973:514. Type 
species Callianassa lobata De Gaillande 
& Lagardére, 1966, by original designa- 
tion and monotypy. Gender feminine. 


Diagnosis. —Cornea terminal, elongate. 
Mxp3 without exopod, ischium-merus sub- 
pediform. Chelipeds unequal, major with- 
out meral hook. Plpl uniramous and Plp2 
biramous in both sexes; Plp3—5 biramous 


783 


Features of Eucalliax jonesi (Heard) (a—e) and Calliax lobata (De Gaillande & Lagardére) (f-j). a, 


in both sexes, type of appendices internae 
unknown. Uropodal exopod apparently with 
lateral notch or incision. 

American species. —None. 

Remarks. —The type species Calliax lo- 
bata (De Gaillande & Lagardére, 1966) is 
known only from the Mediterranean. In the 
original diagnosis of the genus the chelipeds 
were characterized as “habituellement su- 
bégaux’”’ (De Saint Laurent 1973:514) in 
spite of the fact that they are clearly unequal 
and dissimilar in C. lobata (see De Gail- 
lande & Lagardére 1966: fig. 2a, b and De 
Saint Laurent & Bozic 1976: fig. 23). 

The type species lacks an exopod on 
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Mxp3. We believe that species with equal 
chelipeds and an exopod on Mxp3 assigned 
to Calliax by De Saint Laurent & Manning 
(1982) should be assigned to a separate new 
genus, an action that is beyond the scope of 
this study. 

Members of the genus occur in a variety 
of shallow-water habitats. 


Ctenochelidae, new family 


Diagnosis. —Carapace usually with car- 
diac prominence. A2 with strong antennal 
scale. Mxp3 pediform, merus usually with 
distal spine. Male Plp2 with appendix mas- 
culina. Uropodal exopod longitudinally car- 
inate dorsally, lacking dorsal plate, lateral 
notch or incision usually present. 

Type genus. —Ctenocheles Kishinouye, 
1926. 

Included genera. —Ctenocheles, Dawson- 
ius, new genus, Gourretia, and Paracalliax 
in the nominate subfamily, Anacalliax in 
the new subfamily Anacalliinae, and Cal- 
lianopsis in the new subfamily Callianop- 
sinae. 


Key to American Subfamilies and 
Genera of Ctenochelidae 


1. Carapace with dorsal oval ....... 2, 
Carapace lacking dorsal oval 
(Ctenochelinae)p eee eae 3 

2. Mxp3 dactylus ovate. Plp2—5 simi- 
lar. Plp3—5 with finger-like appen- 
dices internae ........ Callianopsinae 


(single genus Callianopsis) 
— Mxp3 dactylus slender, digitiform. 
Plp3-5 similar, with stubby appen- 
dicestiniemac= ane eee ree 
Anacalliinae (single genus Anacalliax) 
3. Cheliped with cylindrical palm, fin- 
gers much longer than palm, pecti- 
nate. Sixth abdominal somite lack- 
ing lateral projections .... Ctenocheles 
— Cheliped with flattened palm, fin- 
gers neither elongate nor pectinate. 
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Sixth abdominal somite with lateral 
projections .... Dawsonius, new genus 


Ctenochelinae, new subfamily 


Diagnosis. —Carapace lacking dorsal oval. 
Mxp3 propodus and dactylus slender. Plp2— 
5 similar, different from and larger than 
Pipl, with finger-like appendices internae. 


Ctenocheles Kishinouye, 1926 
Figs. 2, 7 


Ctenocheles Kishinouye, 1926:63. Type 
species Ctenocheles balssi Kishinouye, 
1926, by monotypy. Gender masculine. 


Diagnosis. —Rostral carina and rostral 
spine present. Dorsal surface of eye flat- 
tened. Mxp3 with or without exopod, distal 
margin of merus usually with spine. Major 
cheliped with or without proximal meral 
hook, palm subglobular, fingers elongate, 
pectinate. Uropodal exopod with lateral in- 
cision. 

American species.—Four, all from the 
western Atlantic, including two named spe- 
cies, Ctenocheles holthuisi Rodrigues, 1978, 
Ctenocheles leviceps Rabalais, 1979, and two 
unnamed species (Ctenocheles A and B) re- 
ported by Holthuis (1967). 

Remarks. —Extralimital species include 
the type species, C. balssi from Japan, C. 
collini Ward, 1945 from Australia (see Poore 
& Griffin 1979), C. maorianus Powell, 1949 
from New Zealand, and C. serrifrons Le 
Loeuff & Intés, 1974, and an unnamed spe- 
cies from West Africa (De Saint Laurent & 
Le Loeuff 1979). 

Whereas several species, e.g., C. serri- 
frons, C. holthuisi, and C. leviceps have at 
least a vestige of an exopod on Mxp3, C. 
collini apparently lacks the exopod (see De 
Saint Laurent & Le Loeuff 1979:83), sug- 
gesting to us that Ctenocheles is a hetero- 
geneous assemblage, including members of 
more than one genus. Further, C. holthuisi, 
the only member of the family that lacks a 
cardiac prominence on the carapace, also 
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differs from other species of the genus in 
several features, aS pointed out by Ro- 
drigues (1978). 

Members of this genus are all strictly sub- 
littoral and are found primarily from mid- 
dle shelf and slope environments. 


Dawsonius, new genus 
Figs. 4, 16 


Type species. —Callianassa latispina 
Dawson, 1967. 

Diagnosis. —Carapace with rostral carina 
and rostral spine. Dorsal suface of eye 
slightly concave. Mxp3 without exopod, 
distal margin of merus with spine. Major 
cheliped with proximal meral hook. Uro- 
podal exopod lacking lateral notch or inci- 
sion. 

American species. —One, Dawsonius la- 
tispina (Dawson, 1967), from the western 
Atlantic. 

Remarks. —Monotypic. Dawsonius re- 
sembles Gourretia in basic facies, but differs 
from it in lacking an exopod on Mxp3 and 
in having sharp lateral projections on the 
sixth abdominal somite. 

In his account of D. J/atispina, Biffar 
(197 1a: fig. 11b) showed an exopod on the 
Mxp3 ofa distinctly different species. It may 
prove to be a member of Gourretia, a genus 
not now known from the Americas. 

Known populations occur over the con- 
tinental shelf, in depths of about 10 to near 
150 meters, in substrates ranging from 
muddy sands to soft silty clays. 

Etymology.—We dedicate this genus to 
C. E. Dawson, who recognized the distinct- 
ness of the type species. The gender is mas- 
culine. 


Gourretia De Saint Laurent, 1973 
Fig. 3 


Gourretia De Saint Laurent, 1973:514. Type 
species Callianassa denticulata Lutze, 
1937, a junior synonym of the preoccu- 
pied Callianassa subterranea var. minor 
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Gourret, 1887 (see Lewinsohn & Hol- 
thuis 1986), by original designation and 
monotypy. Gender feminine. 


Diagnosis. —Carapace lacking dorsal oval 
and rostral carina; rostral spine usually pres- 
ent. Dorsal surface of eye flattened. Mxp3 
with exopod; distal margin of merus usually 
with spine. Major cheliped with proximal 
meral hook. Sixth abdominal somite lack- 
ing acute lateral projections. Uropodal ex- 
opod usually lacking lateral notch or inci- 
sion. 

American species. —None. 

Remarks. —This genus includes G. den- 
ticulata (Lutze) from the Mediterranean and 
eastern Atlantic (Le Loeuff & Intés 1974; 
De Saint Laurent & Bozic 1976, as G. mi- 
nor), G. lahouensis Le Loeuff & Intés, 1974 
and G. barracuda Le Loeuff & Intés, 1974, 
both from West Africa, an unnamed species 
from West Africa (De Saint Laurent & Le 
Loeuff 1979), and G. coolibah Poore & Grif- 
fin, 1979, from Australia. 

Gourretia minor, G. lahouensis, and G. 
barracuda \ack a lateral notch or incision 
on the uropodal exopod, but it is present in 
G. coolibah which, like G. lahouensis, also 
lacks the distal spine on the merus of Mxp3. 
Like Ctenocheles, Gourretia may well in- 
clude representatives of more than one ge- 
nus. 

Members of the genus occur in shelf and 
slope habitats to depths of about 250 m. 


Paracalliax De Saint Laurent, 1979 
Figs. 1, 7 


Paracalliax De Saint Laurent, 1979:1396. 
Type species Paracalliax bollorei De Saint 
Laurent, 1979, by original designation and 
monotypy. 


Diagnosis. —Carapace with low rostral 
carina; lacking dorsal oval and rostral spine. 
Dorsal surface of eye concave. Mxp3 with 
exopod; merus with distal spine. Major che- 
liped lacking proximal meral hook. Sixth 
abdominal somite with rounded lateral pro- 
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Fig. 16. Dawsonius latispina (Dawson). a, Anterior region of carapace and cephalic appendages, dorsal view; 
b, Carapace, lateral view; c, Mxp3, inner surface (with setae); d, Mxp3, inner surface (setae omitted); e, Major 
cheliped; f, Posterior two abdominal somites, telson, and uropods, dorsal view; g, Sixth abdominal somite, 
telson, and uropods, ventral view; h, Male Plp1; i, Male Plp2; j, Male Plp3; k, Female Plp1; 1, Female Plp2. 
a-i, male holotype, cl 14.7 mm, Gulf of Mexico, USNM 105398; j, male, cl 7.9 mm, Gulf of Mexico, USNM 
103755; k,l, female, cl 10.0 mm, Gulf of Mexico, USNM 252398. 


jection. Uropodal exopod lacking lateral Plpl—2; Plp3-5 with appendices internae 

notch or incision. stubby, embedded in margin of endopod. 
American species. —None. Type genus.—Anacalliax De Saint Lau- 
Remarks.—Monotypic. The unique ho-_ rent, 1973. 

lotype from Mauritania was described and 

figured by De Saint Laurent & Le Loeuff 

(1979). Anacalliax De Saint Laurent, 1973 

Figse2.. 3017 


Anacalliax De Saint Laurent, 1973:515. 

Diagnosis. —Carapace with dorsal oval. Type species Callianassa argentinensis 
Mxp3 propodus and dactylus slender. Plp3- Biffar, 1971b, by original designation and 
5 similar, different from and larger than monotypy. 


Anacalliinae, new subfamily 
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Fig. 17. Anacalliax argentinensis (Biffar). a, Anterior region of carapace and cephalic appendages, dorsal 
view; b, Carapace, lateral view; c, Mxp3, outer surface; d, Telson and uropods, dorsal view; e, Male Plp1; f, 
Male Plp2; g, Female Plp1; h, Female Plp2; i, Female Plp3. a—d, g—i, female holotype, cl 26.5 mm, Argentina, 
USNM 135055; f, g, male paratype, cl 40.9 mm, Argentina, USNM 135056. 


Diagnosis. —Carapace with dorsal oval, 
rostral carina, and rostral spine. Cornea 
subterminal, indistinct. Mxp3 without ex- 
opod, ischium-merus pediform. Chelipeds 
unequal, major without meral hook. Plp1 
slender, uniramous, Plp2 slender, bira- 
mous, Plp3—5 foliaceous in both sexes; Plp2— 
5 with appendices internae finger-like on 
Plp2, embedded in margin of endopod on 
Plp3—5. Uropodal exopod with lateral notch 
or incision. 

American species. —Two, Anacalliax 
agassizi (Biffar, 1971b) and Anacalliax ar- 


gentinensis (Biffar, 1971b), both from the 
Atlantic coast of South America. 

Remarks. —Anacalliax argentinensis is 
known from the shallow subtidal, under 
stones, to the deeper sublittoral in depths 
of about 50 meters, in sandy mud (Biffar 
1971b). 


Callianopsinae, new subfamily 


Diagnosis. —Carapace with dorsal oval. 
Mxp3 propodus and dactylus ovate. Plp2- 
5 similar, different from and larger than 
Plp1, with finger-like appendices internae. 


Fig. 18. 
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Callianopsis goniophthalma (Rathbun) (from Rathbun 1904: pl. 8). 
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Type genus. — Callianopsis De Saint Lau- 
rent, 1973. 


Callianopsis De Saint Laurent, 1973 
Figs. 7, 18 


Callianopsis De Saint Laurent, 1973:515. 
Type species Callianassa goniophthalma 
Rathbun, 1902, by original designation 
and monotypy. 


Diagnosis. —Carapace with dorsal oval, 
low rostral carina, and rostral spine. Dorsal 
surface of eye concave. Mxp3 without ex- 
opod; merus unarmed distally; propodus and 
dactylus ovate. Major cheliped with prox- 
imal meral hook. Sixth abdominal somite 
with acute lateral projections. Uropodal ex- 
opod lacking lateral notch or incision. 

American species. —One, Callianopsis 
goniophthalma (Rathbun, 1902). 

Remarks. —-Monotypic. Members of this 
genus are known from slope depths (480- 
650 meters) in the northeastern Pacific. 
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ADDENDUM 


Callianassa rochei Bouvier (1895:7), originally de- 
scribed from Baja California, Mexico, is a species of 
uncertain posjtion that should have been mentioned 
in the Introduction. Whereas it cannot be assigned to 
any of the genera recognized here and it cannot be 
identified with any of the species known from Baja 
California from information in the original description, 
it probably can be considered to be a species of Neo- 
trypaea, as Bouvier noted that it presented most of the 
features of N. californiensis, N. uncinata, and N. gigas. 
The original citation is: 

Bouvier, E.-L. 1895. Sur une collection de Crustacés 
Décapodes recueillis en Basse-Californie par M. 
Diguet.— Bulletin du Muséum d’Histoire Na- 
turelle, Paris 1:6-8. 
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A NEW HERMIT CRAB (DECAPODA: PAGURIDAE) FROM 
ROCKY SHORES OF THE OGASAWARA (BONIN) ISLANDS 


Akira Asakura 


Abstract.—A new species of hermit crab (Family Paguridae) from the Oga- 
sawara (Bonin) Islands, Pagurus insulae, is described, illustrated, and compared 


with closely related species. 


The Ogasawara (Bonin) Islands are sub- 
tropical oceanic islands located in the north- 
west Pacific (27°N, 142°E). More than 50% 
of the terrestrial species there are endemic, 
as also are several of the marine species 
(Shigei 1970, Habe et al. 1978). 

Several investigations have been done on 
the marine fauna of the islands, and a num- 
ber of species of hermit crabs have been 
recorded (Hirota 1894, Yoshiwara 1901, 
Stimpson 1907, Terao 1913, Melin 1939, 
Imajima 1970, Ooishi 1970, Sugano 1974, 
Takeda 1981). Among these is an undeter- 
mined species of Pagurus (Ooishi 1970, 
Shigei 1970). This is possibly the same one 
collected on the islands of Chichijima and 
Hahajima of the Ogasawara Islands during 
our field work in 1986 and 1989, and that 
is here described as Pagurus insulae, new 
species. 

The terminology used herein follows that 
of McLaughlin (1974). The size range of the 
specimens are given in parentheses under 
‘““Material examined,” showing the shield 
length (SL in mm). The type material is de- 
posited in the Natural History Museum and 
Institute, Chiba (CBM). 


Pagurus insulae, new species 
Figs. 1, 2 


Material examined. —Okumura, Sakaiu- 
ra, and Toufu-iwa on Chichiima Island, 
Ogasawara Islands: 15 males (SL = 1.55- 
3.10 mm), 11 females (SL = 1.60—2.90 mm). 
The largest male is the holotype, CBM-ZC- 


00711. Shells; Monodonta australis La- 
marck, Diloma suavis (Philippi), Nodilitto- 
rina pyramidalis (Quoy & Gaimard), No- 
dilittorina quadricinta feejeensis (Reeve), 
Supplanaxis niger (Quoy & Gaimard), Ca- 
narium mutabilis (Swainson), Maculotriton 
serrialis (Deshayes), Drupa ricinus hadari 
Emerson & Cernohorsky, Telasco sufflatus 
(Gould), Telasco velatus Gould. 

Description. —Shield nearly as long as 
broad; anterolateral margin sloping; ante- 
rior margin between rostrum and lateral 
projections slightly concave; posterior mar- 
gin roundly truncate; dorsal surface nearly 
smooth and with tufts of setae; anterolateral 
angle unarmed. 

Rostrum moderately short, slightly ex- 
ceeding lateral projections, obtusely trian- 
gular, terminating in blunt tip. Lateral pro- 
jections broadly and obtusely triangular. 

Ocular peduncles moderately long, one- 
half length of shield, somewhat inflated ba- 
sally, corneae slightly dilated; dorsal and 
dorsomesial faces each with longitudinal row 
of few short setae. Ocular acicles large, sub- 
triangular, mesial margins expanded, lateral 
margins broadly expanded basally, medially 
excavated, terminating in small acute mar- 
ginal spine; separated basally by % basal 
width of one acicle. 

Antennular peduncles short, equaling 
length of ocular peduncles. Ultimate seg- 
ment with few distal setae. Penultimate and 
basal segments unarmed. 

Antennal peduncles moderately short but 
equally as long as ocular peduncle. Fifth and 
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fourth segments unarmed, each with few 
tufts of short setae. Third segment with dis- 
toventral spine. Second segment with dor- 
solateral distal angle produced, terminating 
in acute spine, mesial margin unarmed, lat- 
eral margin with row of long setae, dor- 
somesial distal angle with small spine. First 
segment with small spine on distolateral 
Margin. 

Mandible without distinguishing char- 
acters. Maxillule with proximal endite 
subquadrate; endopod with strong bristle on 
internal lobe; external lobe obsolete. Max- 
illa with endopod inflated basally and slight- 
ly exceeding scaphognathite. Third maxil- 
liped with an accessory tooth on crista 
dentata on ischium; merus and carpus un- 
armed. 

Right cheliped large and elongate, length 
about 3.25 times that of shield. Dactyl mod- 
erately short and broad, *%4 length of palm, 
terminating in small corneous claw; cutting 
edge with row of strong calcareous teeth; 
dorsomesial margin with few tufts of setae 
and with slightly elevated longitudinal row 
of small spines; dorsal face with scattered, 
moderately strong spines and with 2 rows 
of tufts of stiff bristles; ventral face and ven- 
trolateral margin with tufts of setae. Palm 
long, 73 length of carpus; dorsomesial mar- 
gin with tubercles; dorsal surface with close- 
ly-spaced spines or tubercles (mainly on 
posterior half of palm) and moderately dense 
short setae; dorsolateral margin with single 
or double row of spines continued onto fixed 
finger and with scattered short setae; ventral 
surface with scattered, closely-spaced, blunt 
tubercles of various sizes and few tufts of 
short setae; dorso- and ventro-mesial mar- 
gins of fixed finger each with rows of tufts 
of stiff bristles. Carpus moderately long, 
slightly longer than merus; dorsomesial 
margin with single or double row of small 
tubercles; dorsal surface with closely-spaced, 
spinulose tubercles and dense short setae; 
lateral, mesial, and ventral surfaces with 
closely-spaced tubercles and tufts of short 
setae. Merus subtriangular; dorsal surface 
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with irregularly scattered low tubercles of 
various sizes and tufts of stiff setae; distal 
Margin unarmed; ventromesial margin with 
single, irregular row of small spines; lateral 
face somewhat tuberculate, ventrolateral 
margin with irregular row of small tuber- 
cles; ventral surface with scattered small tu- 
bercles and tufts of setae. Ischium with tu- 
bercles and few short setae on ventromesial 
margin. Coxa with irregular row of small 
spines on ventromesial margin. 

Left cheliped considerably shorter than 
right, reaching to proximal margin of right 
palm. Dactyl moderately long, 1.5 length of 
palm, slightly skewed laterad; cutting edge 
with row of dense corneous teeth on prox- 
imal half, terminating in strong corneous 
claw, slightly overlapped by fixed finger; 
prominent hiatus between dactyl and fixed 
finger; dorsomesial margin with tufts of stiff 
setae; dorsal surface spinulose and with 
scattered tufts of long setae. Palm moder- 
ately short, % length of carpus; dorsal sur- 
face with irregular rows of small spines or 
2 rows of tubercles and scattered tufts of 
long setae; lateral, mesial, and ventral sur- 
faces tuberculate, with tufts of long setae; 
fixed finger terminating in strong corneous 
claw. Carpus moderately long, approxi- 
mately equaling length of merus; dorsal sur- 
face with 2 rows of spines and tufts of long 
setae; lateral face tuberculate; mesial face 
with few scattered, low tubercles; ventral 
surface tuberculate and with tufts of long 
setae. Merus subtriangular, dorsal surface 
with irregular rows of low tubercles and tufts 
of long setae; lateral face somewhat tuber- 
culate; ventrolateral margin with row of 
small spines increasing in size distally; ven- 
tral surface with tufts of long setae distally; 
ventromesial margin with tufts of long se- 
tae; lateral face with scattered short setae. 
Ischium with row of denticles on ventrome- 
sial margin, ventral surface with tufts of long 
setae. Coxa with spinules on ventromesial 
and ventrolateral margins, distal margin 
with tufts of long setae. 

Second pereopods moderately short, not 
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overreaching right cheliped. Dactyl long, 
slender, % length of propodus, straight in 
lateral and dorsal view, terminating in strong 
corneous claw; dorsal surface with few tufts 
of short setae; lateral face with irregular row 
of tufts of short setae; mesial face with few 
tufts of short setae and single row of 5-7 
small corneous spinules; ventral surface with 
2 rows of tufts of long setae and row of 5— 
8 strong corneous spines increasing in size 
distally. Propodus moderately long, about 
1.14 length of carpus; dorsal margin with 
double row of tufts of long setae and row of 
very low protuberances; lateral face with 
scattered tufts of moderately long setae and 
few spinules; mesial face with scattered tufts 
of long setae and few spinules; ventral face 
with two rows of tufts of long setae and two 
distinct corneous spines on distal margin. 
Carpus moderately long, 34 length of merus; 
dorsal surface with row of tufts of long setae 
and single distal marginal spine; lateral face 
with scattered tufts of long setae; mesial face 
with few tufts of setae; ventral surface with 
tufts of long setae on distal margin and mid- 
point. Merus laterally compressed; dorsal 
surface with row of low protuberances and 
single or double row of tufts of long setae; 
lateral and mesial surface with few short 
setae; ventral margin with strong spines and 
tufts of long setae. Ischium with long setae 
on dorsal margin; ventral surface with row 
of tufts of setae, terminal tuft composed of 
pronounced long setae. Coxa with short se- 
tae on ventrolateral margin; ventromesial 
margin with tufts of long setae and low pro- 
tuberances. 

Third pereopods approximately equaling 
length of second pair. Dactyl elongate, slen- 
der, equaling or slightly longer than prop- 
odus, slightly curved in lateral view, straight 
in dorsal view, terminating in strong cor- 
neous claw; dorsal surface with row of short 
setae; lateral face with few tufts of short 
setae; mesial face with 2 rows of 3-5 small 
corneous spines and few tufts of setae; ven- 
tral surface with row of 7—9 strong corneous 
spine increasing in size distally and with 
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accompanying tufts of setae. Propodus long, 
about 1.20 length of carpus; dorsal surface 
with row of low protuberances and 2 rows 
of tufts of long setae; lateral and mesial face 
with scattered few setae; ventral surface with 
row of 4—6 small corneous spines and a dou- 
ble row of strong spines at distal end. Carpus 
¥4 length of merus; dorsal surface with row 
of very low protuberances and tufts of long 
setae, distal margin with strong spine; lat- 
eral face with irregular rows of tufts of long 
setae; mesial and ventral faces with few tufts 
of long setae. Merus laterally compressed; 
dorsal surface with row of low protuber- 
ances and a double row of tufts of long setae; 
mesial and lateral faces with few tufts of 
setae; ventral margin with tufts of long se- 
tae. Ischium with long setae on ventral and 
dorsal margins; lateral and mesial faces un- 
armed. Coxa with tufts of long setae on ven- 
tromesial margin and distal end of ventral 
surface; few short setae on ventrolateral 
margin. 

Anterior lobe of sternite of third pereo- 
pod subsemicircular, anterior margin with 
long setae and few spinules. 

Telson with posterior lobes asymmetrical 
(left slightly larger), separated by median 
cleft; terminal margins with series of very 
tiny spines; lateral margins with three or 
more setae; anterior lobes each with long 
setae laterally and scattered setae of several 
lengths on surface. 

Coloration. —In life: generally gray-green. 
Chelipeds pale blue-green with white bands 
on dactyl, fixed finger and proximal portion 
of merus; 2-3 blue-gray stripes on surface 
of palm. Ambulatory legs pale blue-green 
with dark brown stripes on dorsal, lateral 
and mesial surfaces of dactyl, propodus, and 
carpus and on dorsal and lateral surfaces of 
merus. Shield generally pale gray-green with 
scattered small dark blue-green patches. Oc- 
ular peduncles pale green with few white 
patches dorsally and mesially and dark gray 
patch at central portion. 

In preservative (formalin): generally yel- 
low-orange. Chelipeds with white closely- 
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Pagurus insulae, new species. Holotype, male (SL = 3.10 mm): a 
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Fig. 1. 
b, right cheliped, dorsal view; c, left cheliped, dorsal view; d, left second pereopod, lateral view; e, left third 


pereopod, lateral view; f, telson. 
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Fig. 2. Pagurus insulae, new species. Paratype, male. (SL = 3.00 mm). Mouthparts (right, internal view): a, 
mandible; b, maxillule; c, maxilla; d, first maxilliped; e, second maxilliped; f, third maxilliped. 
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spaced spines or tubercles on dactyl, palm 
and carpus; proximal portion of dorsal, me- 
sial and lateral surfaces of merus with white 
bands. Ambulatory legs with red stripe on 
dorsal, lateral and mesial surfaces of dactyl, 
propodus, and carpus and on dorsal and 
lateral surfaces of merus. Shield whitish with 
small yellow patches. Ocular peduncles yel- 
low-orange with few white patches dorsally 
and mesially. 

Habitat.—The species was found in the 
intertidal zone of rocky shores and boulder 
beaches on Ogasawara. 

Etymology. — This species is found in the 
oceanic island of Ogasawara and derives its 
name from the Latin “‘insula.” 

Remarks. — The new species shares many 
diagnostic characters with Pagurus geminus 
McLaughlin, 1976; however, there is no 
doubt that two species are distinct. The dac- 
tyls and propodi of the third pereopods of 
P. geminus each have a group of short spines 
on the ventrolateral face; the meri of the 
chelipeds each bear a blunt ventroproximal 
process. These spines and processes are ab- 
sent in P. insulae. Color differences also 
readily distinguish the two species. The new 
species has dark brown stripes on the second 
and third pereopods, whereas P. geminus 
has broad white bands on the proximal and 
distal portions of the dactyls of the same 
(see Miyake 1982: pl. 44, fig. 5). 

In having striped walking legs, P. insulae 
appears similar to P. pilosipes (Stimpson, 
1858); however, the stripes are more red- 
dish in the new species and the meri of its 
chelipeds lack the white distal band present 
in P. pilosipes. Examination of comparative 
material of P. pilosipes taken from Shirai- 
wa-zaki, Tomioka, the Amakusa Shimo- 
shima Island, north western Kyushu, now 
in the collection of CBM, discloses that it 
is also readily distinguished from the new 
species by pronouncedly setose pereopods 
as suggested by the specific name. Also, the 
meri of the chelipeds of P. pilosipes bear 
two prominent ventroproximal processes, 
the propodus of the left third pereopod bears 
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a group of small spines on the ventrolateral 
face, and the right cheliped bears 5—7 lon- 
gitudinal rows of more prominent spines. 

Distribution. —Okumura, Sakaiura, and 
Toufuiwa on Chichijima Island, the Oga- 
sawara Islands. 
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A NEW GENERIC ASSIGNMENT FOR A 
SOUTH AMERICAN CRAYFISH 
(DECAPODA: PARASTACIDAE) WITH REVISED 
DIAGNOSES OF THE SOUTH AMERICAN 
GENERA AND COMMENTS ON THE 
PARASTACID MANDIBLE 


Horton H. Hobbs, Jr. 


Abstract.—A new monotypic genus, Virilastacus, is proposed to receive the 
disjunct species Parastacus araucanius Faxon (1914), which in 1971 was as- 
signed by Riek to the genus Samastacus. For comparative purposes, illustra- 
tions of the salient features of this crayfish and of the sole member of Samasta- 
cus, S. spinifrons (Philippi, 1882), are provided, as is a redescription of Viri- 
lastacus araucanius. Similarities and differences between them and two sym- 
patric members of the genus Parastacus are summarized. Diagnoses of the three 
genera of South American Parastacidae are provided along with comments on 


mandibular features. 


A draft of this manuscript was completed 
in 1987, and copies were circulated among 
students of the Parastacidae (see ““Acknowl- 
edgments’’) for their perusal. Before I re- 
ceived their comments, I learned from Dr. 
Ludwig Buckup that he had just submitted 
a manuscript treating the South American 
crayfishes on the Pacific versant. Moreover, 
he stated that he had found additional spec- 
imens of Samastacus araucanius (Faxon, 
1914) in the Museum of Zoology, Hamburg, 
Germany, that were being described. With- 
out notifying Dr. Buckup of my having du- 
plicated, at least in part, his effort, my 
manuscript was filed awaiting the appear- 
ance of his publication. A recent letter from 
him revealed that the manuscript is still in 
press. 

In the meantime, I found that I had over- 
looked an abstract published by Jara (1983) 
announcing the discovery of a second lo- 
cality for this crayfish and a suggestion that 
it should perhaps be assigned to a new ge- 
nus. The latter was amplified by Rudolph 
& Rivas (1988), who also provided an il- 


lustration of the phallic papillae and coxae 
of the fourth and fifth pereiopods. C. G. 
Jara, who has donated two specimens of this 
species to the Smithsonian, recently read 
this manuscript and has encouraged me to 
offer it for publication. While the common 
possession of certain features suggests closer 
affinities between Samastacus araucanius 
and S. spinifrons than those binding either 
to the species currently assigned to the genus 
Parastacus, there are so many distinctive 
features (see “Diagnosis,” Table 2, and il- 
lustrations) exhibited by these two species 
now assigned to Samastacus that they must 
have shared only a very remote common 
ancestry. In recognition of this opinion, 
which is shared by Jara (1983) and Rudolph 
& Rivas (1988), I propose that Faxon’s 
Parastacus araucanius, redescribed and il- 
lustrated herein, be assigned to a new, 
monotypic genus. Included also are modi- 
fications of the diagnoses of the genera Par- 
astacus and Samastacus presented by Hobbs 
(1974). 
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Parastacus Huxley, 1879 


Parastacus Huxley, 1879:759, 771 [Type 
species, by subsequent designation (Fax- 
on, 1898:683): Astacus pilimanus von 
Martens, 1869:15. Gender: masculine. ] 


Diagnosis. —Carapace lacking spines and 
tubercles and with or without postorbital 
ridges; anterolateral part of branchiocardiac 
groove often hardly distinguishable because 
of closely approximating deeply impressed 
cervical groove, 2 usually merging dorso- 
laterally; viewed dorsally, cervical groove 
somewhat V-shaped except in P. /aevigatus; 
postorbital ridge ranging from well devel- 
oped to virtually obsolete. Abdomen with- 
out tubercles or spines; pleuron of first ab- 
dominal segment distinct and partly 
overlapped by that of second. Telson en- 
tirely, sometimes weakly, calcified; without 
transverse suture but with dorsomedian 
longitudinal sulcus (sometimes rudimenta- 
ry). Third maxilliped with mesial half of 
ventral surface of ischium bearing setiferous 
punctations; exopodite reaching, or slightly 
overreaching, basal part of merus. Caudal 
molar process of mandible mostly bicus- 
pide, but tricuspide in P. saffordi and quad- 
ricuspide in P. varicosus in which nodular 
cusp located on proximal side of cuspal tri- 
angle. Chela with ventrolateral margin 
smooth or bearing small tubercles; when up- 
per surface of carpus of cheliped held in 
horizontal plane, dactyl moving subverti- 
cally; carpus with or without spiniform tu- 
bercles. Male genitalia consisting of fixed, 
slightly elevated ventromesial ridge bearing 
noncalcified phallic papilla; male cuticle 
partition (see Morgan, 1986) present; all 
members with at least rudiments of male 
and female genital apertures. Branchial 
count 20 + epr + r, or 20 + ep + r (podo- 
branchs on segments VIII—XIII; anterior ar- 
throbranchs on VIII—XIII; posterior arthro- 
branchs on IX—XIII, that on 13 rudimentary; 
pleurobranchs on XI—XIV; and epipodite 
on VII bearing few branchial filaments). 
Lateral processess of sternite XIV contigu- 
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ous along at least part, often much, of their 
length, separated by short or long fissure. 

Species. —Parastacus brasiliensis (von 
Martens, 1869:16), P. defossus Faxon (1898: 
686), P. laevigatus Buckup & Rossi (1980: 
677), P. nicoleti (Philippi, 1882:624), P. pi- 
limanus (von Martens, 1869:15), P. pugnax 
(Poeppig, 1835:314), P. saffordi Faxon 
(1898:683), and P. varicosus Faxon (1898: 
685) (see Hobbs 1989, for most recent sum- 
mary of synonymies and ranges). 


Samastacus Riek, 1971 


Samastacus Riek, 1971:134 [Type species, 
by original designation, Astacus spini- 
frons Philippi, 1882:687. Gender: mas- 
culine].—Hobbs, 1974:26. 


Diagnosis. —Carapace punctate or 
smooth; anterolateral part of branchiocar- 
diac groove extending subparallel to cervi- 
cal groove, 2 merging laterally; viewed dor- 
sally, cervical groove broadly U-shaped; 
postorbital ridge well developed, terminat- 
ing anteriorly in spine or tubercle. Abdo- 
men without spines or tubercles; pleuron of 
first abdominal segment distinct and partly 
overlapped by that of second. Telson en- 
tirely calcified, without transverse suture and 
dorsomedian longitudinal sulcus. Third 
maxilliped with setiferous punctations over 
entire ventral surface; exopodite reaching, 
or slightly overreaching distal extremity of 
ischium. Caudal molar process of mandible 
quadricuspide with nodular cusp on distal 
side of cuspal triangle. Chela with ventro- 
lateral margin smooth; when upper surface 
of carpus of cheliped held in horizontal 
plane, dactyl moving subhorizontally; car- 
pus without enlarged spiniform tubercles 
mesially and ventrally. Male genitalia con- 
sisting of articulated, slender, tubular, cal- 
cified projections, which shorter than length 
of widely separated coxae; latter with male 
cuticle partition; individuals never with even 
rudiments of both male and female genital 
apertures. Branchial count: 20 + ep + r. 
Sternite XIII with median, caudally pro- 
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jecting, digitiform element. Lateral pro- 
cesses of sternite XIV widely separated. 

Species. —Samastacus spinifrons (Philip- 
pi, 1882:627). See Figs. 1 and 3g. 


Virilastacus, new genus 


Parastacus. —Faxon, 1914:353 [in part]. 
Samastacus Riek, 1971:135 [in part]. 


Diagnosis. —Carapace lacking spines, tu- 
bercles, and postorbital ridges; anterolateral 
part of branchiocardiac groove distinctly 
separated from the subparallel to cervical 
groove along upper third of height of car- 
apace; viewed dorsally, cervical groove 
weakly.V-shaped and not deeply impressed. 
Abdomen lacking spines and _ tubercles; 
pleuron of first abdominal segment distinct 
and partly overlapped by that of second. 
Telson with no trace of transverse suture 
and entirely calcified; posterior half with 
dorsomedian longitudinal sulcus. Ventral 
surface of ischium of third maxilliped with 
median longitudinal band of tubercles and 
mesial half bearing tufts of stiff setae; dis- 
tolateral extremity of podomere rounded, 
not produced; merus without spines and tu- 
bercles; exopod reaching distal extremity of 
merus. Caudal molar process of mandible 
quadricuspide; nodular cusp situated on 
proximal side of cuspal triangle. Chela with 
palm almost entirely tuberculate, lacking 
spines or large tubercles; ventrolateral mar- 
gin tuberculate to weakly subserrate; when 
upper surface of carpus held in horizontal 
plane, dactyl moving obliquely, neither sub- 
vertically nor subhorizontally; carpus of 
cheliped lacking enlarged tubercles mesially 
and ventrally. Male genitalia consisting of 
articulated, slender, tubular, semi-rigid 
phallic papilla which longer than length of, 
and extending anteriorly from, narrowly 
separated coxae which lacking male cuticle 
partition (see Morgan, 1986:7); never with 
both male and female genital apertures. 
Sternite XIII with cephalically cleft median 
plate posteriorly. Lateral processes of ster- 
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nite XIV separated in caudal aspect by dis- 
tinct vertical fissure. 

Type species. —Parastacus araucanius 
Faxon, 1914:353. 

Gender. — Masculine. 

Etymology. —L. virilis = manly; so-named 
because of the comparatively long phallic 
papillae. 


Virilastacus araucanius (Faxon, 1914), 
new combination 
Figures 2, 3a, j, 1, m 


Parastacus araucanius Faxon, 1914:353- 
354, 406, plate 4 [Holotype: Museum of 
Comparative Zoology 7355 (6). Type lo- 
cality: Corral, Chile].— Van Straelen, 
1942:9.—Holthuis, 1952:84.—Baha- 
monde, 1958:186.—Bahamonde & 
Lopez, 1963:126, 127.—Castro, 1966:11, 
17.—Riek, 1971:135.—Jara, 1983:R-163. 

Samastacus araucanius. —Riek, 1971: 
135.—Manning & Hobbs, 1977:159.— 
Buckup & Rossi, 1986:54.—Rudolph & 
Rivas, 1988:73-78. fig. 1.—Hobbs, 1989: 
80, fig. 127. 


Description of holotype. —Rostrum (Fig. 
2, b, d, i) short, constituting 11.2% of car- 
apace length, with smooth, weakly conver- 
gent lateral carinae; lateral margin (= sub- 
rostral ridge) evident in dorsal view to near 
tip of rostrum; dorsal surface excavate an- 
teriorly grading to subplane posteriorly. 
Postorbital ridges obsolete. Suborbital angle 
prominent although rounded apically. 
Mandibular arc conspicuously elevated, but 
lacking tubercles along ventral margin. 
Branchiostegites punctate dorsally, granu- 
late ventrally; cervical and branchiostegal 
spines absent; anteroventral branchiostegal 
region studded with very small squamous 
tubercles. Areola (Fig. 2f, 1) 1.9 times as long 
as wide, constituting 32.0% of carapace 
length and 35.8% of postorbital carapace 
length. 

Basal podomere of antennular peduncle 
with strong median spine slightly proximal 
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Fig. 1. Samastacus spinifrons from Los Cuartos, Bio Bio Province, Chile. a, Lateral view of body with 
ambulatory appendages removed; b, Dorsal view of antennal scale and adjacent structures; c, Epistome and 
base of antenna; d, Lateral view of cephalic region; e, Dorsal view of distal podomeres of cheliped; f, Dorsolateral 
view of cardiac and gastric regions of carapace; g, Ventral view of ischium, merus, and exopod of right third 
maxilliped; h, Dorsal view of telson; i, Dorsal view of carapace and chelipeds; j, Caudal view of basal podomeres 
of fifth pereiopods and adjacent structures; k, Ventral view of sternal region. 


to midlength. Antennal peduncle with ob- _ tennal scale (Fig. 2b) broad and short, wid- 
tuse submedian tubercle and weak lateral est distal to midlength, and with single dis- 
elevation on distal margin of coxa (Fig. 2c), tolateral spine reaching base of ultimate 
otherwise without spines or tubercles. An- podomere of antennular peduncle; flagel- 
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Fig. 2. Holotype of Virilastacus araucanius. a, Lateral view of body with ambulatory appendages removed; 
b, Dorsal view of antennal scale and adjacent structures; c, Epistome and base of antenna; d, Lateral view of 
cephalic region; e, Dorsal view of distal podomeres of cheliped; f, Dorsolateral view of cardiac and gastric regions 
of carapace; g, Ventral view of ischium, merus, and exopod of right third maxilliped; h, Dorsal view of telson; 
i, Dorsal view of carapace and chelipeds (left cheliped in specimen regenerated, mirrored image of right one 
depicted here); j, Caudal view of basal podomeres of fifth pereiopods and adjacent structures; k, Ventral view 


of sternal region. 


lum of both antennae broken. Mandible with 
both cephalodistal and proximocephalic 
cusps sclerotized and contiguous to cephalic 
molar process, and smaller sclerotized dis- 
toproximal cusp somewhat removed from 


them; arrangement resembling that illus- 
trated for Euastacus yarransis (McCoy, 
1888:225) by Hobbs, 1987: fig. 3a. Ischium 
of third maxilliped (Fig. 2g) not produced 
distolaterally; clusters of setae on mesial 
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Table 1.—Measurements (in mm) of Virilastacus arauncanius. 


Valdivia Hualqui 
Structure Holotype 6 t) g * o* 

Carapace 

Length 18.8 24.0 20.4 26.0 19.0 

Postorbital length 16.8 e2ES 18.0 ? ? 
Areola 

Length 6.0 EY) 6.8 8.4? 7.8 

Width 3.2 3.0 4.0 4.3 
Chela 

Length 14.8 23.6 15.6 26.4 DOwii 

Palm width 7.1 11.9 8.7 12.8 12.8 


* Data from Rudolph & Rivas (1988). 


** Extrapolated from proportions in female; see text. 


sector stiff; merus without spines and tu- 
bercles mesially and laterally. 

Epistome (Fig. 2c) with small cluster of 
tubercles anterolaterally, one of dextral 
members spiniform, and submedian fovea 
posterior to subtriangular anteromedian 
lobe, latter with smooth margins. 

Keel of sternite XIII (Fig. 2k) with ce- 
phalically cleft median plate posteriorly 
[perhaps homologous to bullar lobes in some 
members of Astacoides (see Hobbs 1987:fig. 
5)]. Median keel of sternite XII not inflated, 
that of XIII strongly so. Lateral processes 
of sternite XI small and directed ventrally, 
those of sternite XII disposed at approxi- 
mately 90° to one another, and those of ster- 
nite XIII, at about 12°. Vertical arms of 
paired sternopleural bars of segment XIV 
widely separated, clearly exposing lateral 
processes separated by median fissure; bul- 
lar lobes not differentiated. 

Cheliped (Fig. 2a, e, 1) with mesial border 
of ischium studded with small tubercles. 
Ventral surface of merus with 2 lateral, sub- 
linear, longitudinal series of about 8 tuber- 
cles each (others flanking rows), and single 
mesial row of about 12 smaller tubercles; 
dorsal surface also bearing distally-broad- 
ening band of small tubercles, none con- 
spicuously larger than others nearby, and 
none spiniform; dorsodistal margin smooth, 
not crenulate. Carpus with mesiodistal sub- 


cristiform row of five or six small tubercles, 
podomere mostly tuberculate, largest tu- 
bercles along ventral part of distal margin; 
median depression on dorsal surface very 
shallow. Propodus width 48% of length, tu- 
bercles on lateral surface extending onto fin- 
ger where dividing into 2 rows separated by 
series of conspicuous punctations; mesial 
surface of palm studded with tubercles. Op- 
posable margin of fixed finger with single 
row of minute denticles flanked proximo- 
dorsally by 2 rather conspicuous tubercles 
followed by broken series of 6 smaller tu- 
bercles more distally; ventral flank with row 
of 6 small tubercles along distal half of finger 
(not visible in Fig. 2e). Dactyl tuberculate 
mesially; opposable margin with single row 
of minute denticles flanked dorsally by row 
of 10 small tubercles and single larger tu- 
bercle ventrally, latter occupying gap be- 
tween second and third tubercles of dorsal 
row. Ventromesial surfaces of both fingers 
punctate with moderate clusters of setae 
basally. 

Pleura of abdominal segments as illus- 
trated (Fig. 2a), lacking tubercles and spines. 
Telson (Fig. 2h) heavily calcified, setose, 
punctate dorsally with caudomedian lon- 
gitudinal sulcus and single pair of fixed mar- 
ginal spines; no trace of transverse suture 
evident. Proximal podomere of uropod 
lacking spines and tubercles; mesial ramus 
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with well defined median carina bearing 
premarginal distal spine, and lateral margin 
also with single fixed spine. Lateral ramus 
with median keel and row or 10 spines on 
proximal side of diaeresis. Lateral angle of 
anterior section (probably injured in earlier 
instar) lacking spines on left member, right 
with 1 fixed marginal spine and broken ar- 
ticulated one and fixed one mesial to it. 

Phallic papillae (Fig. 2}, k) tubular and 
long, extending anteriorly from ventral an- 
teromesial angle of coxa, and reaching dis- 
tinctly anterior to ventral articular condyle 
of coxa of fourth pereiopod when fifth pe- 
reiopods pressed anteriorly. 

Male from Valdivia.—(The carapace of 
this specimen is crushed and the entire dor- 
sal part of the thoracic region is missing. 
The carapace dimensions cited are extrap- 
olated on the basis of the length of the ce- 
phalic region, the dorsal part of which is 
entire, in comparison with that of the female 
from the same locality.) Differing from ho- 
lotype in following respects: Antennal fla- 
gellum reaching second abdominal tergum. 
Mandible (Fig. 3a) essentially similar but 1 
of 4 cusps on caudal molar process not ob- 
served in holotype. Epistome with antero- 
median lobe more nearly sagittiform than 
triangular; plumose setae, made more con- 
spicuous by adhering clay particles, on plane 
and marginal surfaces. Lateral processes of 
sternites XII and XIII splayed at angles of 
approximately 80° and 90° respectively. 
Cheliped with only 5 tubercles in more me- 
sial of two lateral rows on ventral surface 
of merus; carpus more weakly tuberculate 
and many replaced by punctations, es- 
pecially dorsolaterally; propodus width 50% 
of length. Chela (Fig. 3m) with punctations 
on lateral surface of fixed finger inconspic- 
uous; opposable margin of fixed finger with 
small tubercle at base followed by massive, 
bifid one, and row of small tubercles ex- 
tending distally from base of latter almost 
to corneous tip of finger; distal 4 tubercles 
of row flanked ventrally by row of recessed 
minute denticles and 4 more ventrally sit- 
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uated tubercles; opposable margin of dactyl 
with 2 tubercles in proximal concavity op- 
posing bifid tubercle on fixed finger, and row 
of 10 tubercles continuing distally from con- 
cavity almost to corneous tip of finger. Un- 
divided telson with pair of weak marginal 
tubercles and median longitudinal groove 
(Fig. 31); lateral margin of uropod with 2 
lateral spines and 9 or 10 in row on proximal 
flank of diaeresis. 

Female from Valdivia. —Differing from 
holotype in following respects: Areola 2.3 
times as long as broad, constituting 33% of 
carapace length, 38% of postorbital cara- 
pace length. Antennular peduncle lacking 
spine on basal podomere. Lateral processes 
of sternites XII and XIII not so strongly 
splayed. Width of propodus of right chela 
55.8% of length. Tubercles on lateral surface 
of chela not so clearly arranged in rows and 
setiferous punctations not conspicuous. Op- 
posable margin of propodus like that of Val- 
divia male except 6 tubercles present in more 
ventral distal row and setal cluster present 
proximal to massive tubercle; opposable 
margin of dactyl as in Valdivia male. Left 
chela much smaller than right, probably re- 
generated (?). Lateral ramus of uropod also 
like that of latter except 12 spines present 
on proximal flank of diaeresis. 

Ovate oviducal apertures unremarkable. 

Material examined. —Holotypic male, 
and a male and female from the Botanical 
Garden, Universidad Austral de Chile, Val- 
divia, collected 1 Dec 1983 by C. G. Jara. 
(See Table 1 for measurements.) 

Observations on the mandible of South 
American parastacids.— The following ob- 
servations are based on limited material and 
whether or not these remarks and accom- 
panying illustrations are typical of the spe- 
cies must be confirmed. At least one man- 
dible of each of the South American species, 
except those of Parastacus laevigatus, have 
been examined and are illustrated in Figure 
3. The incisor lobe varies little, and the 
number of denticles ranges from 9 to 10; in 
all of them, except P. nicoleti, the antipen- 
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Caudal molar process 


cephalodistal cusp Incisor Lobe 


nodular Cusp. ; 
Cephalic molar process 


distoproximal cusp. 


proximocephalic 
cusp 


Fig. 3. Parastacid mandibles and features of male Virilastacus araucanius from Valdivia, Chile. (a-i, k, 
Caudal view of mandibles; j, Lateral view of anterior abdominal segments; 1, Dorsal view of telson and uropods; 
m, Dorsal view of chela.) a, j, 1, m, Virilastacus araucanius; b, Parastacus saffordi; c, P. pugnax; d, P. varicosus; 
e, P. pilimanus; f, P. defossus; g, Samastacus spinifrons; h, Parastacus nicoleti; i, Astacoides granulimanus (from 
Madagascar); k, Parastacus brasiliensis. 
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ultimate tooth is the largest. In the latter the 
penultimate is largest, as it is in all members 
of the genus Astacoides and in Euastacus 
yarraensis (McCoy, 1888) and Astacopsis 
franklinii Huxley (1879) (see Hobbs 1987: 
i111), 

In all of the South American species the 
mandibles of which have been examined, 
the cephalic and caudal molar processes are, 
or are almost, contiguous. Only the caudal 
molar process exhibits possible noteworthy 
differences. In his study of the mandibles of 
the crayfishes of Madagascar, Hobbs (1987) 
employed the terminology proposed by 
Bouchard (1977) in his pioneering survey 
of mandibular features of holarctic cray- 
fishes, introducing only one new feature that 
was termed the “nodular cluster’ (referring 
to a group of cusps not known to exist in 
the caudal molar process of members of the 
Astacidae and Cambaridae). In attempting 
to homologize the mandibular features of 
the South American crayfishes with those 
of the holartic crayfishes and those of Mad- 
agascar, problems were encountered in at- 
tempting to identify the denticles in those 
that exhibited a variable quadricuspide cau- 
dal molar process and those that posessed 
a bicuspide one. A solution, seemingly rea- 
sonable to me, was reached in following the 
basic triangular pattern recognized by Bou- 
chard in the Holarctic crayfishes: the side 
marked by the distoproximal and proxi- 
mocephalic cusps as the proximal side of 
the triangle, and that between the disto- 
proximal cusp and cephalodistal cusp, the 
distal. If the fourth cusp in the quadricus- 
pide process is interpreted as representing 
a member of the “nodular cluster’”’ of As- 
tacoides than the “‘extra cusp” in Virilasta- 
cus araucanius and Parastacus varicosus, 1s 
a nodular cusp aligned on the proximal side 
of the cuspal triangle; in Samastacus spin- 
ifrons and Astacopsis franklinii the nodular 
cusp (perhaps another member of the nod- 
ular cluster) is aligned on the distal side of 
the triangle. Whether or not the nodular 
cusps occupying different sides of the cuspal 
triangle are homologous or represent reten- 
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tions of different cusps in the nodular cluster 
remains to be demonstrated. 

Perhaps speculations on the probable 
evolutionary sequence in the evolution of 
the cuspal triangle of the caudal molar pro- 
cess are premature, but I suggest that on the 
assumption that elements are more readily 
lost than gained, the most primitive con- 
dition of the caudal molar process occurs in 
the more generalized members of Asta- 
coides (Fig. 31) in which a cluster of nodular 
cusps lies within and on the distal side of 
the cuspal triangle. With the loss of all ex- 
cept two members of the nodular cluster 
that lie on the distal side of the triangle the 
condition found in Astacopsis crosnieri (see 
Fig. 3c in Hobbs 1987) is reached, and with 
the loss of one of these nodular cusps the 
cuspal composition of the caudal molar pro- 
cess of Astacopsis franklinii (see Fig. 3b in 
Hobbs 1987) and Samastacus spinifrons 
(Fig. 3g herein) has been attained. With the 
cephalic migration of the single nodular cusp 
to the proximal side of the cuspal triangle 
the pattern exemplified by Virilastacus 
araucanius and Parastacus varicosus has 
arisen, and with the loss ofall of the nodular 
cusps the simple triangular caudal molar 
process exhibited by Parastacus saffordi and 
Euastacus yarraensis came into existence. 
As for the bicuspid caudal molar process, I 
suggest that a fusion of the two lateral ele- 
ments of the cuspal triangle (cephalodistal 
and proximocephalic cusps) would account 
for the more lateral cusp of the bicuspid 
mandible characteristic of most members 
of the genus Parastacus. The possibility of 
the occurrence of such a fusion is perhaps 
strengthened by the large size of the lateral 
cusp in P. brasiliensis (Fig. 3k). 

Remarks.—Rudolph & Rivas (1988:Ta- 
ble 1), in their study of Virilastacus arau- 
canius presented measurements for what 
they termed the “Quela mayor” and the 
“Quela menor.” This suggests to me that 
they consider the chelae of this crayfish to 
be dimorphic, as they are in at least some 
lobsters in which there is a “‘crushing-”’ and 
a ““cutting-claw.” Although I may be in error 
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Table 2.—Comparison of features of representatives of three South American crayfish genera. 


Feature 


V. araucanius 


S. spinifrons 


P. pugnax 


P. nicoleti 


Telson calcified; with medi- _ partly calcified, flexi- 
an sulcus & mar- ble; no median 
ginal spines sulcus; with mar- 

ginal spines 

Rostrum reduced long 

Postorbital absent well developed 

ridges 

Cervical groove V-shaped U-shaped 

Branchiocardiac not joining cervical joining cervical 

groove 

Eyes reduced large 

Mandible* quadricuspide, nodu- quadricuspide, nodu- 


Sternite XIII 


Sternite XIV 


lar cusp on proxi- 
mal side of trian- 
gle 

with posteromedian 
plate 

with deep median 
fissure 


lar cusp on distal 
side of triangle 


with long, digitiform 
projection 

lacking median fis- 
sure 


Mxp. III sparsely setose, with densely setose, no 
band of tubercles tubercles 
Coxae XIV close together, width far apart, width < 2 
about 2 x height x height 
Phallus long short 
6 cuticle absent present 
partition 
Genital male or female male or female 
apertures 


Chela: lateral 
margin dactyl 


Branchiae 
Habitat 


with tubercles 

row of mesial tuber- 
cles 

motion subhorizon- 
tal 

20+ept+r 

burrows 


* Triangle of caudal molar process. 


without tubercles 

few mesial tubercles 

motion subhorizon- 
tal 


20 +ept+r 
open water 


calcified; with medi- 
an sulcus & mar- 
ginal spines 


reduced 
present 


V-shaped 
joining cervical 


small 
bicuspide 


without caudal 
prominence 

with deep median 
fissure 

sparsely setose, no 
tubercles 

close together, width 
much < 2 x 
height 


tuberculiform 
present 


male and female 
few tubercles 


no mesial tubercles 
motion subvertical 


20 + epr+r 
burrows 


calcified; with me- 
dian sulcus; no 
marginal spines 


reduced 
absent 


V-shaped 
joining cervical 


small 
bicuspide 


without caudal 
prominence 

with deep median 
fissure 

sparsely setose, no 
tubercles 

close together, 
width coxae 
much < 2 x 
height 

tuberculiform 

present 


male and female 


2 rows of tubercles 

few mesial tuber- 
cles 

motion subvertical 


20 + epr + r(?) 
burrows 


in doubting that such a dimorphic state ex- 
ists in this crayfish, I am inclined toward 
the same opinion I expressed (Hobbs 1987: 
8) after examining as many specimens of 
Astacoides as were available and concluded 
that the smaller cheliped in all members of 
that genus are ones that had been lost and 
regenerated. 

Unfortunately, I have been able to ex- 
amine only three specimens of V. araucani- 
us: the holotype possesses chelae of unequal 
size, the left, interpreted by me to be a re- 


generate, much smaller than the right; the 
Valdivia male has only one chela (Fig. 31); 
and the female aso has two chelipeds, but 
the smaller of the two has, in my opinion, 
all. the characteristics of a regenerated ap- 
pendage. To my knowledge, the existence 
of dimorphic chelipeds in which neither ap- 
pendage has been regenerated has not been 
established for any astacoidean. 

Although probably as closely allied to 
Samastacus spinifrons (Philippi, 1882) as to 
any other extant crayfish, among the many 
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features that serve to distingish V. araucani- 
us from it are those listed in Table 2. That 
little reduction in the abdomen of the latter 
exists is rather surprising in view of the pres- 
ence of other features that are frequently, if 
not usually, associated with a largely fos- 
sorial existence. Some, and perhaps even 
most, of the differences listed between them, 
as well as between them and two sympatric 
members of the genus Parastacus, conceiv- 
ably might be either primarily or second- 
arily correlated with the habitats occupied 
by them: S. spinifrons principally occupying 
open water, and V. araucanius largely con- 
fined to burrows. But the differences in the 
phallic papillae and the associated features 
of the coxae bearing them, as well as the 
median structures of sternite XIII and per- 
haps those noted in the telson, were prob- 
ably little influenced in their divergence by 
environmental factors. 

Because the retention of these crayfishes 
in a common genus suggests to me a closer 
affinity between them than is warranted on 
the basis of our current understanding of 
the South American parastacids, the assign- 
ment of Faxon’s Parastacus araucanius to 
a monotypic genus seems preferable to its 
current taxonomic position. 
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PANDALUS GURNEYI STIMPSON SYNONYMIZED 
WITH PANDALUS DANAE STIMPSON 
(DECAPODA: PANDALIDAE) 


Mary K. Wicksten 


Abstract. —Pandalus gurneyi Stimpson, 1871 is found to be a junior synonym 
of P. danae Stimpson, 1857. In all features that are supposed to distinguish 
between the two (number of rostral spines and teeth, length of rostrum/length 
of carapace, number of carpal articles of the second pereopods, length of scapho- 
cerite/length of rostrum, and length/width of the sixth abdominal segment), 
there is considerable variability between individuals throughout the range. 
Specimens from southern California and Baja California tend to have fewer 
dorsal rostral spines, more ventral rostral teeth and fewer carpal articles than 
specimens from north of Point Conception, California. Small animals and 
functional males tend to have proportionally longer rostra than large females. 
Pandalus gurneyi may have been described from a male of P. danae. 


The coonstripe shrimp, Pandalus danae 
Stimpson, 1857 is one of the most strikingly 
colored shrimp of low intertidal and shallow 
subtidal regions in Washington and British 
Columbia, on the northwestern coast of 
North America. The animal is marked with 
brown spots and stripes on a translucent 
background, with exceptionally vivid band- 
ing on the antennae and pereopods. Butler 
(1980) provided a more detailed descrip- 
tion, color notes and illustration of the spe- 
cies. Ricketts et al. (1985) provided natural 
history notes on the shrimp, as did Kozloff 
(1973), who also included a black-and-white 
photograph. The popular books by Cribb 
(1983) and Rotman & Allen (1983) included 
color close-up photographs of the species. 

Stimpson (1871) also described a second 
species, Pandalus gurneyi. The description 
consisted of a brief paragraph which stated 
that the species had a rostrum “‘more than 
one-half longer than the carapace” and 
armed above with 8-9 “‘teeth”’ and 9 ventral 
““teeth.”’ Schmitt (1921) noted that the spe- 
cies was “‘very near P. danae,”’ and that it 
differed from P. danae in having a rostrum 


1.5-1.66 times longer than the carapace, 
with 8—9 median dorsal movable spines and 
9-10 immovable ventral spines. The right 
second pereopod had 17 carpal segments 
and the left, the longer of the two, 45 carpal 
segments. The sixth abdominal segment was 
1.5 times as long as wide. (Schmitt used the 
terms “‘spines’’ and “‘segments” as quoted 
here, although later authors have called im- 
movable spines “teeth”? and carpal seg- 
ments “carpal articles’). Stimpson’s origi- 
nal description noted that the shrimp was 
“large” and that the “feet of the third pair 
... terminate in well-formed, subcheliform 
hands.” 

According to Schmitt, P. gurneyi ranged 
from Monterey to San Pedro and Santa Cat- 
alina Island, California, at 17-101 m, while 
P. danae ranged from Sitka, Alaska to San 
Francisco, California, at 18-186 m. How- 
ever, Butler (1980) gave the range of P. da- 
nae south to Point Loma, California, from 
the intertidal zone to 185 m. There has been 
little mention of P. gurneyi in recent years 
except for inclusion in species lists or re- 
gional guides (Word & Charwat 1976, 
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Wicksten 1980), but Pandalus danae has 
been trawled off northern California (Wick- 
sten 1984). 

Recently, members of the Underwater 
Photographic Society (Los Angeles and 
Northern California Chapters) photo- 
graphed pandalid shrimp in shallow inter- 
tidal areas from Monterey Bay south to the 
coast of Los Angeles and the nearby islands 
of southern Caifornia. I photographed and 
collected some of these pandalid shrimp in 
Monterey Bay, near Pacific Grove, and ob- 
served them off the Palos Verdes Peninsula, 
California. These animals differed in their 
color pattern slightly from that previously 
described for P. danae in that their stripes 
were not chocolate brown, but brick red. 
Their pereopods had bright yellow bands as 
well as brown and white ones, and the body 
bore bright blue spots as well as stripes of 
brown or white. However, Butler (1980) 
noted variation in the color pattern of P. 
danae, including these color marks. 

Do these shrimp from California belong 
to one or two species of Pandalus? I un- 
dertook this study to determine which spe- 
cies were present, and whether or not there 
were consistent differences in color, mor- 
phology, range or habitat that could be used 
to distinguish between P. danae and P. gur- 
neyi. 


Methods 


I examined 103 specimens previously 
identified as P. danae or P. gurneyi, from 
localities ranging from Puget Sound, Wash- 
ington to Bahia San Quintin, Mexico. Spec- 
imens were from the collections of the Allan 
Hancock Foundation, University of 
Southern California (AHF); National Mu- 
seum of Natural History (Smithsonian In- 
stitution), and Scripps Institution of Ocean- 
ography. Stimpson’s type specimens no 
longer are in existence (presumably they 
were lost during the Chicago fire of 1871). 
However, I was able to examine specimens 
identified by W. L. Schmitt. The ratio of 
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rostrum to carapace length, length versus 
width of the sixth abdominal segment, the 
number of rostral spines and their place- 
ment, the length of the antennal scale and 
the lengths and number of carpal articles of 
the second pereopod were reported and 
compared to determine whether there were 
any consistent differences between species. 

Published photographs were examined to 
determine if there were any consistent dif- 
ferences in color between shrimp from 
Washington and British Columbia versus 
those from California. Color slides were 
taken by photographers Philip Turner of El 
off Pacific Grove and at the Monterey Bay 
Aquarium and Seattle Aquarium. Slides 
taken by photographers Philip Turner of El 
Cajon and Ken Howard of San Anselmo, 
California were examined. 


Results 


In all features that are supposed to dif- 
ferentiate P. gurneyi from P. danae, there 
is considerable overlap. Numbers of dorsal 
and ventral rostral teeth, rostrum/carapace 
length ratios, length/width ratios of the sixth 
abdominal segment, and numbers of carpal 
articles, are presented in Table 1. In the 
table, north-central California is defined as 
between the Oregon border and Point Con- 
ception; southern California is the coast 
south of Point Conception. There is consid- 
erable overlap in characters from area to 
area and between the figures reported for P. 
danae and P. gurneyi. As a general rule, the 
northernmost specimens had more dorsal 
rostral teeth, southern ones had more ven- 
tral teeth; and northern ones had more car- 
pal articles than those to the south. Only a 
few animals had unusually high numbers of 
rostral spines or teeth: a single large female 
had 16 dorsal spines, and three specimens 
had 10 ventral teeth. 

Small animals from southern California 
had the most variable form of rostrum. The 
shape ranged from nearly straight to strong- 
ly upcurved; the length, from less than the 
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Table |1.—Comparison of specimens of Pandalus danae by locality. 


North-Central Southern California— 


Washington-Oregon California Mexico 

Number of dorsal rostral spines 9-13 7-16 7-11 
Number of ventral rostral teeth 5-7 5-8 6-10 
Average rostral formula 11/6 10/6 9/8 
Rostrum/carapace 0.9-1.2 1.0-1.1 0.7-1.7 
Length/width of sixth abdominal segment 1.6-2.0 1.2-1.6 1.1-2.0 
Number of carpal articles of left second pe- 

reopod 57-67 55-60 47-59 
Number of carpal articles of right second 

pereopods 22-27 18-21 15-23 


carapace to twice its length. Small animals 
tended to have relatively larger rostral spines 
spaced more widely apart than larger ani- 
mals. However, animals with long, up- 
curved rostra were found in the same sam- 
ples as others with straight and shorter 
rostra, indicating that this variability was 
due to individual or age-related differences 
rather than to genetic or habitat-induced 
causes. Smaller animals also tended to have 
relatively longer antennal scales (scapho- 
cerites), as long as the carapace, but the ratio 
of the length of the antennal scale to the 
carapace length varied from 0.7-1.0 
throughout the range of P. danae. 

Asa general rule, coonstriped shrimp from 
Puget Sound and British Columbian waters 
had bands of dark chocolate brown on the 
body and appendages, and only white or 
translucent bands on the appendages. 
Shrimp from Monterey Bay and farther 
south tended to have brick red bands and 
bands of bright yellow on the appendages, 
as well as a few bright turquoise blue spots 
on the body. However, some larger indi- 
viduals from Monterey Bay were translu- 
cent with very dark brown stripes, much 
like the animals from Puget Sound. 


Discussion 


The range of variability in all of the fea- 
tures that supposedly differentiate P. gur- 
neyi from P. danae indicates that they are 
the same species, and that P. danae Stimp- 


son, 1857 should take priority over P. gur- 
neyi Sumpson, 1871. Holthuis (1980) noted 
that P. franciscorum Kingsley, 1878 also is 
a synonym of P. danae. In describing P. 
gurneyi as a distinct species, Stimpson prob- 
ably was not aware that pandalid shrimp 
are protandrous hermaphrodites. Schmitt 
(1921) also may have been unaware that 
Pandalus species are sexually dimorphic, 
because hermaphrodism in P. danae was 
first described by Berkeley (1929). Butler 
(1980) noted that in male carideans, the ros- 
trum generally is longer in proportion to the 
body than in females. In protandrous her- 
maphrodites, males also are smaller than 
females. It is noteworthy that two of 
Schmitt's specimens of P. gurneyi are func- 
tional males, with characteristic prehensile 
dactyls of the third pereopods (Butler 1980, 
fig. 4C) and flap-like endopods of the first 
pleopods. Stumpson’s mention of “‘subcheli- 
form hands of the third pair of legs” suggests 
that he also examined a male, although he 
did not indicate the sex of the specimen. 
Differences in the numbers of rostral teeth 
and proportions of the body in P. danae 
may be due to changing water temperatures 
from the north to the south, or perhaps to 
genetic differences between populations 
within the species. Unlike the “‘geminate” 
species Lebbeus catalepis Jensen, of Puget 
Sound, and L. /agunae (Schmitt) of Mon- 
terey—Baja California, P. danae has a con- 
tinuous geographic range along the entire 
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coast from Alaska to Baja California, in- 
cluding Oregon and northern California. 

The cause of color differences observed 
in coonstriped shrimp is unknown, but may 
be related to diet, age, sex or habitat. Large 
animals usually are caught on coarse sand 
and gravel, but small ones can venture into 
eelgrass flats, docks, pilings, and cracks in 
rocky reefs. The shrimp can be found in- 
tertidally as far south as Bodega Bay, Cal- 
ifornia (USC unpubl. field notes). Farther 
south, they live subtidally among cracks and 
rocks among kelp beds and breakwaters and 
on coarse sandy areas near reefs. 

Examination of the specimens indicates 
that Pandalus danae extends south to the 
northwestern coast of Baja California, Mex- 
ico. The southernmost record to date is off 
Bahia San Quintin, Baja California Norte 
(0220'N;, 115°S7'W), 4.1 m;°17-Oct 1971, 
R/V Searcher station 226, two specimens, 
AHF. 
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S. W. WILLISTON’S SPECIES OF EPHYDRIDAE 
(DIPTERA) FROM ST. VINCENT (WEST INDIES) 


Wayne N. Mathis and James F. Edmiston 


Abstract. —Lectotypes are designated for the following species: Athyroglossa 
atra, Discomyza dubia, Athyroglossa nitida, Discocerina nana, Discocerina ob- 
scura, Discocerina facialis, Notiphila decorata, Notiphila bellula, Paralimna 
multipunctata, Paralimna obscura, Ilythea flavipes, and Scatella obscura. No- 
menclatural changes resulting from this study are as follows: Dichaeta furcata 
Coquillett is a junior synonym of Notiphila decorata Williston; Psilopa nigro- 
puncta Williston is a junior synonym of Psilopa girschneri Von Roder; Psilopa 
desmata Williston is transferred to Polytrichophora where it is the senior syn- 
onym of P. boriqueni Cressen; Hydrina nitifrons Williston is transferred to 
Hyadina; and Athyroglossa atra Williston is accorded valid species status (pre- 
viously it was listed as a junior synonym of A. glaphyropus Loew). 


In 1896, Samuel Wendell Williston, then 
a professor of geology at the University of 
Kansas, published a rather remarkable 
monograph on the Diptera of St. Vincent. 
As a result, the dipterous fauna of St. Vin- 
cent remains one of the best studied in the 
Western Hemisphere. Williston’s mono- 
graph included 161 genera and approxi- 
mately 345 species, of which 256 were new- 
ly described. The vast majority of Williston’s 
species are still valid, although many have 
been transferred to other genera, and in a 
few cases, other nomenclatural changes have 
resulted. 

The thoroughness of Williston’s treat- 
ment is likewise a testament to the excellent 
collecting of H. H. Smith, an American en- 
tomologist who was an experienced collec- 
tor in the tropics and who was sent to the 
West Indies to assist the West Indian Com- 
mittee (Papavero 1973). The Royal Society 
of England established this committee, and 
Smith was employed specifically to collect 
insects on these islands for the purpose of 
““.. Investigating the Flora and Fauna of 
the West Indies” (Williston 1896:253). Most 
of the collections that Smith made on St. 
Vincent were eventually deposited in the 


British Museum (Natural History) (now 
“The Natural History Museum’). The spec- 
imens of Diptera, however, were first sent 
to Professor Williston, who was a well- 
known dipterist in addition to being a pro- 
fessor of paleontology. Although Williston 
contributed much to our knowledge of St. 
Vincent’s fauna, Diptera specifically, he 
never set foot on the island. 

Among the 345 species of Diptera that 
comprise the monograph (the total also in- 
cludes Aldrich’s sections on the families 
Phoridae and Dolichopodidae), Williston 
included 26 species of Ephydridae, of which 
24 were newly described. One species, Dro- 
sophila pollinosa, was described in the fam- 
ily Drosophilidae. Williston noted that this 
species was probably an ephydrid but pre- 
ferred to describe it in Drosophila because 
some of its characters would (p. 414) “... 
lead one to search for the species in this 
genus.”’ The species is now assigned to the 
ephydrid genus Paratissa. The two species 
that were described previously are Cresson- 
omyia aciculata (Loew) and Hydrochasma 
leucoproctum (Loew). 

The importance of Williston’s mono- 
graph to the study of Ephydridae is several 
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fold. Few 19th century treatments of Dip- 
tera included this many species of shore flies, 
which is all the more significant as St. Vin- 
cent is such a geographically restricted lo- 
cality. The names Williston proposed, 
moreover, are relatively old in the nomen- 
clatural history of the Ephydridae, especial- 
ly for species occurring in the New World 
tropics. Being relatively old, the species 
names have been cited frequently in various 
studies. With few exceptions, however, the 
specimens from St. Vincent were not ex- 
amined nor included in these studies. Thus 
the identities of species occurring elsewhere 
but determined as conspecific with those on 
St. Vincent must be considered question- 
able. This was not necessarily the fault of 
these workers, as possibilities for travel and 
study of the specimens Williston described 
were more limited then. Furthermore, trav- 
el to a single museum would not have been 
sufficient. Although the majority of speci- 
mens were deposited in London (BMNBH), 
the rest of the collection was divided and is 
now deposited in the following American 
institutions: The University of Kansas, 
Lawrence (KU); American Museum of Nat- 
ural History, New York (AMNH); and Cor- 
nell University, Ithaca, New York (CU). A 
further complication in assembling com- 
plete type series of Williston’s species is the 
apparent loss of some specimens. This is 
especially critical for species that were orig- 
inally represented by a single specimen, the 
holotype, or just a few specimens. As would 
be expected with limited access to collec- 
tions and loss of specimens, errors in iden- 
tification were made, and some of these have 
been perpetuated in the literature. 

The first author is now working on two 
projects that concern the Caribbean fauna 
(the shore-fly faunas of the West Indies and 
Belizean Cays) and for which accurate de- 
terminations of Williston’s species are es- 
sential. For better assurance of accurate 
identifications for these studies, we have at- 
tempted to examine all extant specimens 
included in the type series of Williston’s 
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species. We also conducted field work on 
St. Vincent to supplement the type series 
with freshly collected specimens, which, for 
Paratissa pollinosa, are the only extant spec- 
imens. The field work on St. Vincent re- 
sulted in numerous species that Williston 
did not report (nearly 25 thus far). The latter 
will be included in the more comprehensive 
faunal work noted previously. Our purpose 
here is to treat Williston’s species, especially 
the nomenclatural changes that need to be 
properly documented for a forthcoming 
checklist of nearctic Ephydridae (Mathis 
1992) and a world catalog (Mathis & Zat- 
warnicki, pers. comm.) that will be pub- 
lished before the faunal studies will be avail- 
able. 

St. Vincent is volcanic in origin and is 
part of the Windward chain of the West 
Indies (between the parallels of 13°23’— 
13°07'N and the meridians of 61°07'— 
61°17'W). The principal volcano, La Sou- 
friére, is still active, last erupting in 1979, 
and was climbed as part of our field work 
there. St. Vincent and the Grenadines are a 
nation of islands with an area of nearly 390 
sq km and a population of approximately 
105,000. St. Vincent is situated in the Trade 
Wind Zone and has a Tropical Eastern Mar- 
itime climate (Harrison & Rankin 1976). 
Considerable topographical relief exists on 
the island (sea level to 923 m), resulting in 
localized variations in the climate between 
the windward and leeward coasts. St. Vin- 
cent and the Grenadines have been an in- 
dependent nation since 1979. Formerly they 
were a British colony, which was their po- 
litical affiliation during the 1890’s when the 
faunal and floral surveys were conducted. 

Methods and materials. —The species are 
treated in the sequence listed in recent cat- 
alogs (Wirth 1968a, Cogan 1980, Mathis 
1989). 

Label data, with the exception of primary 
types (lectotype designations in particular), 
are not cited for specimens bearing only 
general locality labels, such as “St. Vin- 
cent,” which is the only label on many of 
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Figs. 1-9. Scanning electron micrographs of Athyroglossa atra: 1, Head, lateral view (0.27 mm); 2, Face, 
anterior view (136 wm); 3, Antenna, anterior view (100 um); 4, Scutum, dorsal view (250 um); 5, Scutellum, 
dorsal view (150 um); 6, Notopleuron and katepisternum, lateral view (176 um); 7, Notopleuron, lateral view 
(107 wm); 8, Fore femur and tibia, posterior view (120 um); 9, Same (75 wm). (Scale lengths in parentheses; bar 


scale for all photographs = Fig. 1.) 


the specimens. Label data for primary types 
are quoted verbatim to better identify the 
exact specimen (particularly crucial for the 
lectotypes that are designated). A slash (/) 
in the citation of label data separates infor- 


mation on a label(s) if two or more labels 
are on a pin. Lectotype specimens were se- 
lected on the basis of the best specimen of 
the original type series that could readily be 
identified, regardless of gender. Frequently, 
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however, all syntypes were of one gender, 
leaving no alternative in that regard. 

Other specimens that were collected in 
conjunction with recent field work on St. 
Vincent were examined as part of this study 
and are listed with the appropriate species 
to document the species’ continuance and 
distribution on the island. The specimens 
are deposited in the following institutions 
(acronyms used in text are noted in paren- 
theses): American Museum of Natural His- 
tory, New York, USA (AMNH); The Nat- 
ural History Museum, London, England 
(BMNH); Hungarian Natural History Mu- 
seum, Budapest, Hungary (HNHM): Na- 
tional Museum of Natural History, Smith- 
sonian Institution, Washington, D.C., USA 
(USNM); Museum of Zoology and Ento- 
mology, Lund University, Lund, Sweden 
(ZIL). 

The only two specific localities that Wil- 
liston mentioned for species of Ephydridae 
are “Perseverance Valley” for Ephydra pyg- 
maea and “near the sea by open stream” 
for Psilopa desmata. None of the specimens 
bearing determination labels of either spe- 
cies now has these locality data. The spec- 
imens apparently from Perseverance Val- 
ley, however, usually have a label indicating 
elevation, which varies from ‘‘500 feet.” to 
“1000 ft.”’ There are other specimens that 
are also labeled “500 feet” or ‘‘1000 feet,” 
and we suspect that they too were collected 
in Perseverance Valley. 


1. Athyroglossa (Athyroglossa) atra 
Williston, revised status 
Figs. 1-12 


Ochtheroidea atra Williston, 1896:401. 

Athyroglossa atra. —Cresson, 1946:133 [ge- 
neric combination]. 

Athyroglossa glaphyropus of authors, not 
Loew. — Wirth, 1968a:3 [misidentifica- 
tion, synonymy with A. atra]. 


Type material.—The lectotype female 
(designated here) is labeled “‘Co-type [cir- 
cular label with a yellow border]/St. Vin- 


819 


cent, W.I. H. H. Smith/W. Indies. 1907-— 
66./Ochtheroidea atra Will [handwritten, 
two red submarginal borders]/LECTO- 
TYPE Ochtheroidea atra Will. By 
W.N.Mathis [handwritten except for ““LEC- 
TOTYPE” and “By’’, black sub-border].”’ 
The lectotype is double mounted (pin in a 
rectangular piece of cardboard), is in good 
condition, and is deposited in the BMNH. 
There are also eight paralectotypes as fol- 
lows: BMNH (1 4, 4 2), KU (1 6), AMNH 
(1 3, 20324; 1 9, ““Leeward near sea. By open 
Stream. Sept.” [handwritten], 20322). Wil- 
liston, in the original description, noted that 
there were ““Twelve specimens.” 

Other specimens examined from St. Vin- 
cent. —Charlotte Parish: Montreal, 26 Mar 
1989, A. Freidberg (1 2; USNM). St. An- 
drew Parish: Camden Park, 25 Mar 1989, 
A. Freidberg (2 2; USNM). St. David Parish: 
Richmond Beach, 28 Mar 1989, A. Freid- 
berg (1 6; USNM). St. Patrick Parish: Cum- 
berland Bay, 28 Mar 1989, A. Freidberg, 
W.N. Mathis (7 6, 8 2; USNM). 

Distribution. —Neotropical: Colombia, 
Costa Rica, Ecuador, El Salvador, Mexico 
(Chiapas, Guerrero, Veracruz, San Luis Po- 
tosi), Panama, Venezuela, West Indies (Bar- 
bados, Dominica, Grenada, Jamaica, St. 
Vincent, Trinidad). 

Remarks. —This is the type species of 
Ochtheroidea Williston. Wirth (1968a:3) 
synonymized this species with Athyroglossa 
glaphyropus Loew. We have examined the 
primary types of both names, however, and 
do not feel that they are conspecific (also 
see “Remarks” section of the next species, 
A. dubia). 

This species is distinguished from con- 
geners by the following combination of 
characters: arista with 4—5 dorsal branches 
(Figs. 1, 3); scutellum subquadrate, granu- 
lose, marginal setae 4—5 on each side, short 
and arising from distinct tubercles (Fig. 5); 
wing lightly infuscate generally, especially 
Over crossvein dm-cu and at apex; halter 
whitish; mid and apical portion of hind tib- 
iae yellowish; abdominal terga 1—4 flattened 
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Figs. 10-12. Scanning electron micrographs of Athyroglossa atra: 10, Abdomen, lateral view (200 um); 11, 
Abdomen, dorsal view (0.43 mm); 12, Second tergum, dorsal view (150 wm). (Scale lengths in parentheses; bar 


scale for all photographs = Fig. 10.) 


dorsally and creased at dorsolateral margin 
(Fig. 10). 


2. Athyroglossa (Athyroglossa) dubia 
(Williston), revised status 
Figs. 13-21 


Discomyza dubia Williston, 1896:392.— 
Wirth, 1968a:3 [neotropical catalog; syn- 
onymy with A. glaphyropus Loew]. 


Type material.—The lectotype male of 
Discomyza dubia (designated here) is la- 
beled “‘Cotype [circular label with a yellow 
border]/Windward side St. Vincent, W.I. H. 
H. Smith./W. Indies. 1907-66./Discomyza 
dubia Will [handwritten, two red submar- 
ginal borders]/LECTOTYPE Discomyza 
dubia Will. 6 By W.N.Mathis [handwritten 
except “LECTOTYPE” and “By”, black 
submarginal border].” The lectotype is dou- 
ble mounted (pin in a rectangular piece of 
cardboard), is in good condition, and is de- 
posited in the BMNH. There are also 27 
paralectotypes as follows: BMNH (13 6, 10 
2), KU (3 4, 1 2 “500 feet.’’). In the original 
description, Williston mentioned that there 
were ““Numerous specimens.” 

Other specimens examined from St. Vin- 
cent. —Charlotte Parish: Colonarie River (2 
km W South Rivers, 225 m), 13 Jul 1989, 
M. Sorensson, B. Martensson (1 6, 3 2; ZIL). 
St. Andrew Parish: Camden Park, 25 Mar 
1989, A. Freidberg, W. N. Mathis (1 2, 1 2; 


USNM). St. Patrick Parish: Wallilabou 
(beach), 27 Mar 1989, W. N. Mathis (1 4; 
USNM). 

Distribution. —Neotropical: West Indies 
(St. Vincent). 

Remarks. — This species is distinguished 
from congeners by the following combina- 
tion of characters: face at narrowest point 
between eyes narrow, width subequal to 
combined length of pedicel and Ist flagel- 
lomere; face with depressions laterally in 
which facial setae are inserted and with a 
moderately broad, vertical stripe that is dis- 
tinctly granulose (Fig. 14); genal height at 
ventral margin of eye short, about equal to 
length of 1st flagellomere; first flagellomere 
concolorous with black pedicel; wing hya- 
line; halter whitish; mid and hind tibiae yel- 
lowish. 

Like the preceding species, Wirth (1968a: 
3) listed the name of Discomyza dubia as a 
junior synonym of Athyroglossa glaphyro- 
pus Loew. We have reexamined the primary 
types of both names (two syntype males from 
the MCZ for A. glaphyropus) and in each 
case have determined that they represent 
distinct species. The species are easily dis- 
tinguished by the surface texture of the face. 
Specimens of A. dubia have a distinctly 
granulose, median, vertical stripe that is rel- 
atively broad (equal to width of pedicel), 
whereas in A. glaphyropus, the face has some 
surface texture that is rather vague, not dis- 
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Figs. 13-21. Scanning electron micrographs of Athyroglossa dubia: 13, Head, lateral view (200 um); 14, Face, 
anterior view (100 um); 15, Antenna, anterior view (86 um); 16, Thorax, lateral view (200 um); 17, Notopleuron, 
lateral view (86 wm); 18, Mesonotum, dorsal view (200 um); 19, Scutellum, dorsal view (120 wm); 20, Abdomen, 
lateral view (200 um); Abdomen, dorsal view (0.30 mm). (Scale lengths in parentheses; bar scale for all pho- 
tographs = Fig. 13.) 


tinctly granulose, and the overall facial ap- Athyroglossa (Athyroglossa) nitida. —Wirth, 
pearance is mostly smooth and subshiny. 1968a:3 [neotropical catalog]. 


Type material.—The lectotype female 
(designated here) is labeled ““Windward side 
St. Vincent, W.I. H. H. Smith./Co-type [cir- 
Athyroglossa nitida Williston, 1896:397. cular label with a yellow margin]/W. Indies. 


3. Athyroglossa (Athyroglossa) nitida 
Williston 
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1907-66./Athyroglossa nitida Will [hand- 
written, two red submarginal borders]/ 
LECTOTYPE Athyroglossa nitida Will. 2 
By W.N. Mathis [handwritten except for 
“LECTOTYPE” and “By’’, black sub-bor- 
der].” The lectotype is double mounted (pin 
in a rectangular cardboard), is in good con- 
dition, and is in the BMNH. There is also 
a paralectotype female in the BMNH. Wil- 
liston, in the original description, noted 
““Two specimens [é, 2]. St. Vincent.” 

A third specimen, a male from AMNH, 
is labeled ““TYPE No. A. M. N. H. [red]/ 
Am. Mus. Nat. Hist. Dept. Invert. Zool. No. 
20319a [number handwritten, “‘a” in pen- 
cil].””" This specimen is double mounted 
(minute nadel in a heavy paper base, and is 
in good condition. 

Williston noted two specimens (a male 
and female syntype) in the original descrip- 
tion, but there are three specimens that are 
now labeled as syntypes: two females in the 
BMNH and a male in the AMNH. As the 
collections from St. Vincent were deposited 
primarily in the BMNH, we are assuming 
that the two specimens there are the original 
syntypes and that the male from the AMNH 
was identified later, then labeled as a 
“TYPE,” and is not part of the type series. 
The male at the AMNH is conspecific with 
the two females. 

Other specimens examined from St. Vin- 
cent. —St. Andrew Parish: Camden Park, 25 
Mar 1989, A. Freidberg (2 6, 1 2; USNM). 

Distribution. —Neotropical: Bolivia, Co- 
lombia, Costa Rica, Ecuador, El Salvador, 
Guyana, Mexico, Panama, Peru, Venezue- 
la, West Indies (Cuba, Dominica, Puerto 
Rico). 

Remarks. —This species is distinguished 
from congeners by the following combina- 
tion of characters: face conically prominent 
below antennal grooves; face almost entire- 
ly smooth; arista with 5—6 dorsal branches; 
wing lightly infuscate; halter whitish to yel- 
lowish; tibiae mostly black, at most with 
apex of mid and hind legs yellowish. 
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4. Ochthera cuprilineata Wheeler 


Ochthera cuprilineata Wheeler, 1896:123.— 
Clausen, 1977:486—492 [revision and lec- 
totype designation]. 

Ochthera cuprilineata Williston, 1896:402 
[preoccupied, Wheeler, 1896].— Wirth 
(1968a:21) listed this species as being val- 
id. 

Ochthera humilis Williston, 1897:6.—Cres- 
son, 1938:36.—Clausen, 1977:486 [syn- 
onymy]. 

Ochthera melanderi Cresson, 1944:8.— 
Sturtevant & Wheeler, 1954:233 [re- 
view].—Clausen, 1977:486 [synonymy]. 


Type material. —Lectotype female of O. 
cuprilineata Wheeler (designated by Clau- 
sen 1977:488) is labeled “‘[brown square la- 
bel without any writing]/St. Vincent W. In- 
dies/W.M. Wheeler, Collection./Ochthera 
cuprilineata, Will. [handwritten]/LECTO- 
TYPE Ochthera cuprilineata Wheeler 2 Det. 
P.J. Clausen, 1973 [handwritten except 
“LECTOTYPE,” red].”’ The lectotype is 
double mounted (pin in a rectangular card- 
board), is in fair condition (wings missing), 
and is deposited in the AMNH. Two para- 
lectotypes are deposited in the BMNH. In 
the original description, Williston noted 
“Eight specimens.” 

The lectotype males (both specimens des- 
ignated by Clausen 1977:488) of O. humilis 
(Brazil. Rio de Janeiro: Rio de Janeiro) and 
O. melanderi (USA. California: Riverside 
Co., Riverside) are deposited in the ANSP. 

Distribution. —Nearctic: USA (AZ, CA, 
NM, OK, TX). Neotropical: Argentina, 
Brazil, Canal Zone, Costa Rica, Mexico, 
Honduras, Guatemala, Panama, Ecuador, 
Paraguay, Peru, Trinidad, West Indies 
(Puerto Rico, St. Vincent). 

Remarks. — This species is unique among 
congeners in having a single, black, facial 
spot that is vertically elongate, tapered both 
dorsally and ventrally, and sometimes with 
a purplish luster. 
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5. Allotrichoma (Pseudohecamede) 
abdominale (Williston) 


Hecamede abdominalis Williston, 1896:398. 

Allotrichoma abdominale. — Williston, 1897: 
4 [generic combination]. 

Pseudohecamede abdominalis. —Hendel, 
1936:106 [generic combination].— Wirth, 
1956:4 [review, Bahamas]; 1965:737 
[nearctic catalog]; 1968a:5 [neotropical 
catalog]. 

Allotrichoma (Pseudohecamede) abdomi- 
nale.—Mathis, 1991:8—14 [revision]. 

Allotrichoma longirostre Hendel, 1930:135 
[Bolivia].— Wirth, 1968a:5 [synonymy]. 


Type material. — Williston, in the original 
description of H. abdominalis, noted “‘Five 
specimens. St. Vincent.’’ Two female syn- 
types of Hecamede abdominalis Williston 
were examined as part of this study. The 
frst is labeled ““Co-type [disk with yellow 
margin]/St. Vincent. W.I. H. H. Smith./W. 
Indies. 1907-66./+ [handwritten on a near- 
ly square label/May/Hecamede abdomina- 
lis Will [handwritten, red sub-border].’’ The 
second female syntype is labeled “‘Co-type 
[disk with yellow margin]/Windward side 
St. Vincent. W.I. H. H. Smith./W. Indies. 
1907-66./Hecamede abdominalis Will 
[handwritten, red sub-border].”’ Each of the 
two syntypes is double mounted (minute 
nadel in a small rectangular card on its edge), 
1s in poor condition (the head is missing on 
both), and is deposited in BMNH. Because 
the syntypes are in poor condition, and crit- 
ical characters for identification (structures 
of the male terminalia) are not found in 
females, we have not elected to designate a 
lectotype for this species. We have collected 
and studied several males from St. Vincent, 
the type locality, and these are conspecific. 

The lectotype male of A. /ongirostre (Bo- 
livia. Fortin Esteros; designated by Mathis 
1991:9) is deposited in the Staatliches Mu- 
seum fiir Naturkunde, Stuttgart, Germany. 

Other specimens examined from St. Vin- 
cent. —St. Andrew Parish: Buccament Bay, 
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25-28 Mar 1989, W. N. Mathis (2 4, 6 2°; 
USNM). St. David Parish: Richmond 
Beach, 28 Mar 1989, W. N. Mathis (2 4; 
USNM). St. George Parish: Kingstown, Bo- 
tanical Garden, 25-27 Mar 1989, W. N. 
Mathis (6 6, 2 2; USNM); Yambou Head, 
27 Mar 1989, W. N. Mathis (1 4, 2 2; 
USNM). St. Patrick Parish: Cumberland 
Bay, 28 Mar 1989, A. Freidberg (1 4, 1 2; 
USNM); Wallilabou (beach), 27 Mar 1989, 
W.N. Mathis (3 6, 1 2; USNM). 
Distribution. —Nearctic: USA (AL AZ, 
AR, CA, FL, GA, MD, OH, TX, VA, WA). 
Neotropical: Argentina, Bahamas, Belize, 
Bolivia, Brazil, Costa Rica, Ecuador, El Sal- 
vador, Mexico, Panama, Paraguay, Peru, 
Venezuela, West Indies (Dominca, Gua- 
deloupe, Jamaica, St. Vincent, Trinidad). 
Remarks. —The distinctive, silvery-gray, 
horizontal stripe, which extends from the 
postpronotum through the ventral portion 
of the notopleuron, and the bicolored anepi- 
sternum usually distinguish this species from 
most congeners. To distinguish this species 
from A. baja Mathis or A. ecuadorense 
Mathis with which it is very similar, char- 
acters of the male terminalia need to be ex- 
amined (see Mathis 1991, for figures). 


6. Ptilomyia parva (Williston) 


Hydrellia parva Williston, 1896:399. 

Ptilomyia enigma Coquillet, 1900b:262.— 
Wirth, 1968a:4 [synonymy]. 

Ptilomyia parva.—Wirth, 1968a:4 [neo- 
tropical catalog: generic combination]. 


Type material.—The holotype male of 
Hydrellia parva is labeled “Type [circular 
label with a red border]/St. Vincent, W.I. 
H. H. Smith./W.Indies. 1907-66.[a gray 
square label]/May/Hydrellia parva Will 
[handwritten, two red submarginal bor- 
ders].”’ The holotype is double mounted (pin 
in a rectangular piece of cardboard), is in 
good condition, and is deposited in the 
BMNH. 

The holotype female of Ptilomyia enigma 
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(West Indies. Puerto Rico) is deposited in 
the USNM (4379). 

Other specimens examined from St. Vin- 
cent.—Charlotte Parish: Colonarie beach, 
29 Mar 1989, W. N. Mathis (1 6; USNM). 
St. Andrew Parish: Buccament Bay, 25-28 
Mar 1989, W. N. Mathis (10 4; 10 9; USNM); 
Camden Park, 25 Mar 1989, W. N. Mathis 
(6 6; 3 2; USNM). St. George Parish: Yam- 
bou Head, 27 Mar 1989, W. N. Mathis (7 
6, 4 2; USNM). St. Patrick Parish: Cum- 
berland Bay, 28 Mar 1989, W. N. Mathis 
(4 6; 3 2; USNM). 

Distribution.—Nearctic: USA (AK, FL, 
GA, NM, MO, OH, SC, TX, VA). Neo- 
tropical: Bahamas, Bolivia, Costa Rica, Ec- 
uador, El Salvador, Mexico, Panama, West 
Indies (Grenada, Dominica, Jamaica, Puer- 
to Rico, St. Vincent, Trinidad). 

Remarks.—This species is distinguished 
by the lack of a well-developed, presutural, 
dorsocentral seta; the mostly hyaline wing 
(lacking transverse bands but crossvein dm- 
cu infuscate) the sparsely microtomentose 
mesonotum and abdomen, which are dark 
brown and subshiny, and the larger dorso- 
central and acrostichal setae at the sutural 
level. 


7. Discocerina (Basila) nana Williston 


Discocerina nana Williston, 1896:396. 

Discocerina (Basila) nana.—Wirth, 1968a: 
7 [neotropical catalog; listed as being val- 
id in the subgenus Basila]. 


Type material. —The lectotype male (des- 
ignated here) is labeled “‘Co-type [circular 
label with a yellow border]/1000 feet/[a 
black, square label]/St. Vincent, W.I. H. H. 
Smith./W.Indies. 1907-—66./Discocerina 
nana Will. [handwritten, two red submar- 
ginal borders]|/LECTOTYPE Discocerina 
nana Will. 6 By W.N.Mathis [handwritten 
except for “LECTOTYPE” and “‘By’’, black 
sub-border].’’ The lectotype is double 
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mounted (pin in a rectangular piece of card- 
board), is in good condition, and is depos- 
ited in the BMNH. There are also eight 
paralectotypes as follows: BMNH (5 4, 1 9), 
AMNH (1 4, 1 2). Williston, in the original 
description, noted that the type series in- 
cluded ‘“‘Numerous specimens.” 

Two paralectotypes (1 6, 1 9) are in the 
AMNH. The male paralectotype is labeled 
*‘[rectangular piece of paper, black on dorsal 
surface]/1000 feet [probably from Persever- 
ence Valley]/TYPE No. A. M.N. H. [red]/ 
Am. Mus. Nat. Hist. Dept. Invert. Zool. No. 
20320 [number handwritten]/Discocerina 
nana Will [handwritten, apparently by Wil- 
liston].”’ The female paralectotype bears the 
same type label, museum label (but with 
number 20321), and determination label. 

Other specimens examined from St. Vin- 
cent. —St. Patrick Parish: Hermitage (6 km 
E Spring Village at Cumberland River, 550 
M), 9 Jul 1989, M. Sorensson, B. Martens- 
son (8 6, 2 2; ZIL). 

Distribution. —Neotropical: Costa Rica, 
Colombia, West Indies (Dominican Repub- 
lic, Dominica, Grenada, Puerto Rico, St. 
Vincent). 

Remarks. —This species is distinguished 
from congeners, especially other species of 
the subgenus Basila, by the following com- 
bination of characters: facial series of setae 
2 on each side; face distinctly two toned, a 
narrow, bare, shiny, vertical stripe that is 
bordered laterally by dense, lightly golden- 
white microtomentum; parafacials very 
narrow; frons also two toned, parafrons and 
narrowly triangular ocellar triangle densely 
microtomentose, blackish, appearing vel- 
vety, distinctly contrasted with remainder 
of frons which is lightly grayish blue; an- 
tenna mostly yellowish, pedicel and Ist fla- 
gellomere with some dark coloration ante- 
rodorsally; mesonotum almost uniformly 
colored and invested with light dusting of 
microtomentum, lacking distinct stripes or 
isolated spots; supra-alar seta lacking; and 
wing hyaline. 
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8. Discocerina (Lamproclasiopa) obscura 
Williston 


Discocerina obscura Williston, 1896:397. 
Discocerina (Lamproclasiopa) obscura. — 
Wirth, 1968a:8 [neotropical catalog]. 


Type material. —The lectotype male (des- 
ignated here) is labeled “‘Co-type [circular 
label with a yellow border]/Windward side 
St. Vincent, W.I. H. H. Smith./W.Indies. 
1907-66./1000 feet/[black square]/Disco- 
cerina obscura Will [handwritten, two red 
submarginal borders]/LECTOTYPE Dis- 
cocerin obscura Will. 6 By W.N.Mathis 
[handwritten except for ““LECTOTYPE” 
and “By”, black sub-border].’’ The lecto- 
type is deposited in the BMNH. There are 
also 19 paralectotypes as follows: BMNH 
(10 6, 5 9), KU (2 2 “Kingstown” and ““500 
feet.”’), AMNH (2 6, 20323, **500 feet’’ and 
“1000 feet”). Williston, in the original de- 
scription, noted that there were ““Numerous 
specimens.” In the AMNH there is also one 
specimen that is apparently a paralectotype 
from “‘Kingstown”’ (sex undetermined, ab- 
domen removed, 20317). 

Other specimens examined from St. Vin- 
cent. —Charlotte Parish: Colonarie River (2 
km W South Rivers, 225 m), 13 Jul 1989, 
M. Sorensson, B. Martsensson (7 6, 1 2; ZIL); 
Montreal, 26 Mar 1989, W. N. Mathis (1 4, 
4 2; USNM). St. Andrew Parish: Camden 
Park, 25 Mar 1989, W. N. Mathis (4 4, 1 °; 
USNM). St. George Parish: Kingstown, Bo- 
tanical Garden, 25-27 Mar 1989, W.N. 
Mathis (25 6, 2 2; USNM). St. Patrick Par- 
ish: Cumberland Bay, 28 Mar 1989, A. 
Freidberg, W. N. Mathis (2 2; USNM); Wal- 
lilabou (beach), 27 Mar 1989, W. N. Mathis 
(1 6; USNM). 

Distribution. —Nearctic: USA (FL, GA, 
LA, NY). Neotropical: Brazil, Panama, West 
Indies (Cuba, Dominca, Puerto Rico, St. 
Vincent). 

Remarks. —This species is distinguished 
from congeners, especially those of the sub- 
genus Lamproclasiopa, by the following 
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combination of characters: facial series of 
setae 3 on each side; face unicolorous, in- 
vested with whitish microtomentum; para- 
facials lacking setulae; frons uniformly 
lightly microtomentose, lacking distinctive 
bluish or greenish stripes; mesonotum uni- 
formly subshiny, with light investment of 
brown microtomentum, lacking shiny sur- 
faces with metallic luster; supra-alar seta 
present; anterior notopleural seta inserted 
much closer to posterior seta and to post- 
pronotal seta; and abdomen similar in color 
and with only slightly more microtomen- 
tum than mesonotum. 


9. Hydrochasma faciale (Williston) 


Discocerina facialis Williston, 1896:396. 

Hydrochasma faciale. —Wirth, 1968a:8 
[neotropical catalog; generic combina- 
tion]. 

Hydrochasma zernyi Hendel, 1936:103.— 
Wirth, 1968a:8 [synonymy]. 

Hydrochasma capax Cresson, 1938:26.— 
Wirth, 1968a:8 [synonymy]. 


Type material. —The lectotype male (des- 
ignated here) is labeled ““Co-type [circular 
label with a yellow border]/Windward side 
St. Vincent, W.I. H. H. Smith./W.Indies. 
1907-—66./Discocerina facialis Will. [hand- 
written, two red submarginal borders]/ 
LECTOTYPE Discocerina facialis Will. 
By W.N.Mathis [handwritten except for 
“LECTOTYPE” and “‘By’’, black sub-bor- 
der].”’ The lectotype is double mounted (pin 
in rectangular piece of cardboard), is in poor 
condition (right foreleg, mid legs missing), 
and is deposited in the BMNH. There is also 
one female paralectotype (BMNH). Willis- 
ton, in the original description, noted “Five 
specimens. St. Vincent.”’ The other syntypes 
(1 6, 2 2, BMNH) are apparently represen- 
tatives ofa H. incisum (no silvery triangular 
patches on dorsum of abdomen). 

The syntypes of Hydrochasma zernyi 
(Brazil. Para: Santarém) are deposited in the 
NMW. 
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The holotype female of Hydrochasma ca- 
pax (Guatemala. Gualan) is deposited in the 
ANSP (6533). 

Other specimens examined from St. Vin- 
cent. —Charlotte Parish: Colonarie (beach), 
29 Mar 1989, W. N. Mathis (2 6; USNM). 
St. Andrew Parish: Buccament Bay, 25-28 
Mar 1989, W. N. Mathis (6 4, 15 2; USNM). 
St. David Parish: Richmond Beach, 28 Mar 
1989, W. N. Mathis (1 2; USNM). St. Pat- 
rick Parish: Cumberland Bay, 28 Mar 1989, 
A. Freidberg, W. N. Mathis (5 4, 3 2; USNM); 
Wallilabou (beach), 27 Mar 1989, W. N. 
Mathis (5 6, 10 2; USNM). 

Distribution. —Nearctic: USA (AZ, CA, 
TX). Neotropical: Argentina, Brazil, Ecua- 
dor, Guatemala, West Indies (Dominica, St. 
Vincent). 

Remarks. —This species is distinguished 
from congeners by the following characters: 
antennal coloration almost evenly divided 
between yellowish and dark gray, dorsal and 
anterior surfaces of pedicel and Ist flagel- 
lomere extensively dark gray; parafacial sil- 
very white, concolorous with facial color- 
ation; fore femur bearing a distinctive, 
comb-like row of stout setulae along an- 
teroventral surface; tibiae mostly gray; and 
abdomen lacking wedge-shaped silvery-gray 
areas. 

We follow Wirth (1968a) in recognizing 
the two junior synonyms of H. faciale, as 
noted in the synonymy, but did not confirm 
the conspecificity of the appropriate pri- 
mary types. 


10. Polytrichophora desmata (Williston), 
new combination 
Figs. 22-25 


Psilopa desmata Williston, 1896:395.— 
Wirth, 1968a:9 [neotropical catalog; list- 
ed as an unrecognized species]. 

Polytrichophora boriqueni Cresson, 1930:77; 
1946:143 [review].—Wirth, 1968a:8 
[neotropical catalog]. new synonym. 


Type material.—The holotype male of 
Psilopa desmata is labeled ‘“‘Type [circular 
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label with a red border]/Windward side St. 
Vincent, W.I. H. H. Smith./W. Indies. 1907— 
66./Psilopa desmata Will [handwritten, two 
red submarginal borders].”” The holotype is 
double mounted (pin in a rectangular piece 
of cardboard), is in poor condition (head 
and right wing missing, mesonotum cracked 
anteriorly; abdomen removed, dissected, 
parts in an attached microvial), and is de- 
posited in the BMNH. 

The holotype male of Polytrichophora 
boriqueni (West Indies. Puerto Rico: Ad- 
juntas) is deposited in the ANSP. 

Other specimens examined from St. Vin- 
cent. —Charlotte Parish: Montreal, 26 Mar 
1989, W. N. Mathis (1 6; USNM). 

Distribution. —Neotropical: West Indies 
(Dominica, Puerto Rico, St. Vincent). 

Remarks. —Williston, who commented 
on the specific locality of only one other 
species (Ephydra pygmea), noted that the 
holotype of the senior synonym was col- 
lected “Near the sea by open stream.” 

This species is distinguished from con- 
geners by the following combination of 
characters: lower portion of fronto-orbits not 
differing significantly in color from parafa- 
cials; midfacies below midheight with broad, 
median area moderately microtomentose, 
appearing dull, grayish, contrasted with 
blackish, shinier, lateral margins of midfa- 
cies; parafacial color contrasted with the 
much darker midfacies; parafacies with lit- 
tle or no dilation ventrally; fore femur with 
distinct row of moderately short, stout setae 
along posteroventral surface; abdominal 
terga 1-4 subshiny, moderately microto- 
mentose, blackish brown; 5th tergum of male 
distinctly more sparsely microtomentose 
and shinier than terga 1-4, black. 


11. Leptopsilopa nigrimana (Williston) 


Psilopa nigrimana Williston, 1896:393. 

Leptopsilopa nigrimana. — Cresson, 1938:30 
[generic combination].— Wirth, 1956:14 
[review, Bahamas]; 1968a:10 [neotropi- 
cal catalog]. 
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Figs. 22-25. 
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Polytrichophora desmata: 22, Epandrium, cerci, and aedeagus, lateral view; 23, Same, posterior 


view; 24, Internal genitalia, lateral view; 25, Hypandrium, ventral view. 


Psilopa willistoni Cresson 1918:53 [unjus- 
tified new name for Psilopa nigrimana 
Williston, see Cresson 1938:31]. 

Leptopsilopa willistoni.—Curran 1928:61 
[generic combination]. 


Type material. —The holotype female (not 
a male as Williston indicated) is labeled 
“Type [circular label with a red border]/ 
Windward side St Vincent, W.I. H. H. 
Smith./W.Indies. 1907-66./May/|[gray 
square]/Psilopa nigrimana [handwritten, 
two red submarginal borders].”’ The holo- 
type is double mounted (pin in a rectangular 
piece of cardboard), is in very poor condi- 
tion (head, left wing, left hind leg missing, 
mesonotum cracked), and is deposited in 
the BMNH. 

Other specimens examined from St. Vin- 
cent. —St. Andrew Parish: Buccament Bay, 


25-28 Mar 1989, W. N. Mathis (1 2; 
USNM). St. David Parish: Richmond 
Beach, 28 Mar 1989, W. N. Mathis (2 6, 3 
2; USNM). St. Patrick Parish: Cumberland 
Bay, 28 Mar 1989, A. Freidberg, W. N. 
Mathis (21 6, 13 2; USNM). 

Distribution. —Widespread throughout 
the Bahamas, Mexico, the West Indies 
(Dominca, St. Vincent), and Central and 
South America. 


Remarks. —This species is easily distin- 
guished from congeners by the completely 
hyaline wing; the whitish yellow to ochra- 
ceous fore coxa and trochanter (remainder 
of foreleg black); and trochanter and distal 
half of middle and hind coxae, basal margin 
of middle and hind femora, middle and hind 
tibiae and tarsi, except 5th tarsomere, 
ochraceous. 


12. Paratissa pollinosa (Williston) 
Fig. 26 


Drosophila pollinosa Williston, 1896:414. 

Paratissa pollinosa. —Coquillett, 1900a:36 
[generic combination].— Sturtevant, 1923: 
10 [types apparently lost, not in London, 
New York, or Kansas]. 

Paratissa semilutea of authors (misidenti- 
fication in part).—Wirth, 1965:740 
[nearctic catalog; synonymy of pollinosa 
with semilutea ];.1968a:9 [neotropical 
catalog]. 

Hostis guamensis of authors (misidentifi- 
cation).—Adachi, 1952:353 [list from 
Hawaii]. 


Type material. — Williston, in the original 
description, noted ““Two specimens. St. 
Vincent.”’ Sturtevant (1923) was unable to 
locate either after searching through collec- 
tions in the BMNH, KU, and AMNH. We 
were likewise unsuccessful in finding any 
syntypes and have had to base our charac- 
terization of this species on the neotype 
(designated here) that was recently collected 
on St. Vincent. The neotype is labeled ““W.I. 
St. Vincent. Cumberland Bay[,] (13°16'N, 
61°16’W)[,] 8-10 June 1991[,] W. N. & D. 
Mathis/NEOTYPE ¢4 Drosophila pollinosa 
Williston designated by W.N.Mathis & J. 
Edmiston [handwritten, red].’’ Twenty-one 
neoparatypes (3 6, 18 2), which bear iden- 
tical locality label data, are also designated. 
The neotype is double mounted (minuten 
in a block of plastic), is in excellent condi- 
tion (some laboubenialies on mesonotum), 
and is deposited in the USNM. 

Distribution. —Neotropics: Panama and 
the West Indies (Dominica, St. Lucia, St. 
Vincent); Oceania: Hawaii (Oahu and Maui) 
and Pitcairn. 

Remarks. —Williston (1896:414) stated 
that “In all probability the present species 
belongs among the Ephydridae, but the very 
flat face and the presence of vibrissae will 
lead one to search for the species in this 
genus.” Williston’s prediction came true, 
beginning with Coquillett (1900a), who as- 
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signed this species to Paratissa. Coquillett’s 
precedent has been followed by all subse- 
quent authors (see species synonymy), but 
without confirmation from study of the pri- 
mary types, which were lost. We accept this 
precedent, which helped determine the des- 
ignation of the neotype, but not the syn- 
onymy of P. pollinosa and P. semilutea, as 
there is more than one species in the Carib- 
bean. 

Externally this species is virtually iden- 
tical to P. semilutea, and the two species 
have been confused with each other. The 
only differences that we are aware of that 
distinguish the two species are structures of 
the male terminalia (Figs. 26, 27), the shape 
of the surstylus and aedeagus in particular. 
These are as follows (Fig. 26): surstylus from 
a posterior view with the ventromedial an- 
gle acutely pointed, narrowly rounded in 
posteroventral view; the ventral spur has an 
oblique, ventromedial orientation, forming 
a distinct, V-shaped pocket (angle acute) be- 
tween the spur and posteroventral projec- 
tion; spur gradually tapered to bluntly 
rounded apex; and base of aedeagus, at junc- 
ture with narrow, parallel-sided apex, with 
sides angulate, forming a distinct shoulder 
on each side. 


13. Psilopa girschneri von Roder 


Psilopa girschneri von RGder, 1889:55. 

Psilopa nigropuncta Williston, 1896:393.— 
Wirth, 1968a:9 [neotropical catalog; list- 
ed as being valid in the genus Psilopa]. 
new synonym. 


Type material. —The holotype female of 
P. nigropuncta (not a male as Williston in- 
dicated) is labeled ““Type [circular label with 
a red border]/Windward side St. Vincent, 
W.I1. H. H. Smith/W.Indies. 1907—66./[ma- 
roon, square label]/May/Psilopa nigropunc- 
ta Will [handwritten, two red submarginal 
borders].”’ The holotype is double mounted 
(pin in a rectangular piece of cardboard), is 
in good condition, and is deposited in the 
BMNH. 
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Figs. 26, 27. 


The syntypes of P. girschneri (Germany. 
Artern, Sachsen) are deposited in the 
BMNH. 

Distribution. — Australasian/Oceanian: 
Hawaiian Islands. Nearctic: Canada (QB), 
USA (AK, CA, CO, ID, TX, WA). Neo- 
tropical: Chile, Galapagos Archipelago, El 
Salvador. Oriental: Taiwan. Palearctic: 
Germany, Poland, Sweden. 

Remarks. —This species is recognized by 
the investiture of silvery gray microtomen- 
tum on the face; the dark, mostly blackish 
femora and tibiae; and the dark spot at the 
apex of vein R4+5 (some specimens also 
have a darkened spot at the apex of vein 
M). 


14. Typopsilopa nigra (Williston) 


Psilopa nigra Williston, 1896:393. 

Helaeomyia nigra. —Cresson, 1942:124 
[generic combination]. 

Typopsilopa nigra. — Wirth, 1968a:13 [neo- 
tropical catalog; generic combination]; 
1968b:234 [revision and lectotype des- 
ignation]. 

Typopsilopa flavitarsis Cresson, 1916:147.— 
Wirth, 1968a:13 [neotropical catalog; 
synonymy]. 


0.1 mm 


Surstylus, posteroventral view: 26, Paratissa pollinosa; 27, P. semilutea. 


Type material. —Lectotype female of Psi- 
lopa nigra (designated by Wirth 1968b:235) 
is labeled “‘Co-type [circular label with a 
yellow border]/St. Vincent, W.I. H. H. 
Smith./W.Indies. 1907-66./Psilopa nigra 
Will [handwritten, two red submarginal 
borders]/LECTOTYPE Psilopa nigra Will. 
2 By W.W.Wirth [handwritten except for 
“LECTOTYPE” and “By”, black submar- 
ginal border].”’ The lectotype is double 
mounted (pin in a rectangular piece of card- 
board), is in good condition, and is depos- 
ited in the BMNH. 

The holotype male of 7. flavitarsis (USA. 
Arizona: Mohave Co., Bill Williams Fork) 
is deposited in the Snow Collection (KU). 

Distribution. —Nearctic: USA (AZ, CA, 
FL, GA, LA, VA). Neotropical: Bahamas, 
Brazil, British Guiana, Costa Rica, Mexico 
(La Bosa), Nicaragua, Panama, West Indies 
(Dominica, Puerto Rico). 


Remarks. — Although Wirth’s revision 
(1968b) was intended to be the first citation 
of the generic combination and synonymy 
noted, his catalog of the neotropical species 
of Ephydridae (1968a) was published first 
and is thus the proper reference for these 
actions. 
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This species is distinguished from con- 
geners by the following combination of 
characters (males needed for most charac- 
ters): tarsi of all legs at least partially pale; 
tarsomeres |—4 of foreleg bright yellow; ster- 
num 6 of male broader than distance across 
lobes of surstylus, heavily sclerotized and 
forming a broad concavity; surstylus deeply 
emarginate anteroventrally, with lateral 
lobes widely separated, low and angular, not 
as long as the distance between their distal 
points; male cerci with anteroventral end 
not spinelike. 


15. Notiphila decorata Williston 
Figs. 28-31 


Notiphila decorata Williston, 1896:389.— 
Wirth, 1968a:14 [neotropical catalog; 
listed as an unrecognized species]. 

Dichaeta furcata Coquillett, 1902:182. new 
synonym. 

Notiphila (Agrolimna) furcata. —Cresson, 
1917:59 [generic combination].— Wirth, 
1965:747 [nearctic catalog]; 1968a:14 
[neotropical catalog].— Mathis, 1979:63- 
65 [revision]. 


Type material.—The lectotype female 
(designated here) is labeled ‘“Co-type [cir- 
cular label with a yellow border]/Leeward 
side St. Vincent, W.I. H. H. Smith./ 
W.Indies. 1907-66./N. decorata Will 
[handwritten in faint red ink]/LECTO- 
TYPE Notiphila decorata Will. 2 By 
W.N.Mathis [handwritten except for ““LEC- 
TOTYPE” and “By”, black submarginal 
border].”” The lectotype is deposited in the 
BMNH. There is also one female paralec- 
totype (BMNH). Williston, in the original 
description, noted ““Two specimens.”’ 

The lectotype male of D. furcata (USA. 
Florida. Dade Co., Biscayne Bay; designat- 
ed by Cresson 1917:59) is deposited in the 
USNM. 

Other specimens examined from St. Vin- 
cent. —St. George Parish: Yambou Head, 
27 Mar 1989, W. N. Mathis (1 6; USNM). 
St. Patrick Parish: Cumberland, 28 Mar 
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1989, A. Freidberg, W. N. Mathis (6 4, 6 2; 
USNM). 

Distribution. —Nearctic: USA (AL, DE, 
FL, GA, LA, SC, TX, VA). Neotropical: 
West Indies (Dominica, St. Vincent). 

Remarks. —This species is recognized by 
having four dorsally erect setae along the 
mid tibia; palpus orange to yellowish; an- 
tenna mostly blackish (first flagellomere 
sometimes reddish orange at base); arista 
with 10 or more dorsal branches; setal fas- 
cicle of hind basitarsus entirely pale; fourth 
tergum of male bearing a row of posterior 
marginal setae that are approximately twice 
the length of the tergum (Fig. 28); and fifth 
tergum of male produced posteriorly into a 
slender process that is equal in length to 
apical setae, this process bearing two long, 
apical setae (Fig. 28). 

Identification and use of N. decorata sup- 
plants the better-known name of N. furcata 
Coquillett, which is also more descriptive 
of the unusual configuration and large setae 
of the male abdomen (see preceding para- 
graph). The species is clearly identifiable and 
easily recognized, and neither name is fre- 
quently used in the literature; thus the rule 
of priority is the advisable course. 


16. Notiphila (Notiphila) 
erythrocera Loew 


Notiphila erythrocera Loew, 1878:194. 

Notiphila bellula Williston, 1896:390.— 
Cresson, 1947:58 [synonymy]. 

Notiphila (Notiphila) erythrocera. — Wirth, 
1968a:13 [neotropical catalog]. 


Type material.—The lectotype female of 
N. bellula (designated here) is labeled ““Co- 
type [circular label with a yellow border]/ 
Leeward side St. Vincent, W.I. H. H. Smith./ 
W.Indies. 1907—66./Notiphila bellula Will. 
[handwritten, two red submarginal bor- 
ders]|/LECTOTYPE Notiphila bellula Will. 
2 By W.N.Mathis [handwritten except for 
“LECTOTYPE” and “By”, black submar- 
ginal border].’”’> The lectotype is double 
mounted (pin in a rectangular piece of card- 
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30 


Figs. 28-31. 


Notiphila decorata: 28, Apex of abdomen, lateral view; 29, Surstylus, lateral view; 30, Internal 


male genitalia, lateral view; 31, Epandrium and cerci, posterior view. 


board), is in good condition, and is depos- 
ited in the BMNH. There are also six female 
paralectotypes as follows: BMNH (3 2), CU 
(2 2, 2768.1 and 2768.2), AMNH (1 8, 
20329). Williston, in the original descrip- 
tion, noted ““Ten specimens. St. Vincent.” 

The lectotype female of N. erythrocera 
(Cuba; designated by Mathis 1979:31) is de- 
posited in the MCZ. 

Other specimens examined from St. Vin- 
cent. —Charlotte Parish: Montreal, 26 Mar 
1989, W. N. Mathis (6 6, 6 2; USNM). St. 
Andrew Parish: Buccament Bay, 25-28 Mar 
1989, W. N. Mathis (3 4, 1 2; USNM). St. 


David Parish: Richmond Beach, 28 Mar 
1989, W. N. Mathis (1 6, 2 2; USNM). St. 
George Parish: Yambou Head, 27 Mar 1989, 
W.N. Mathis (21 6, 8 2; USNM). St. Patrick 
Parish: Cumberland Bay, 28 Mar 1989, A. 
Freidberg, W. N. Mathis (4 2; USNM). 

Distribution. —Nearctic: USA (AL, AZ, 
CA, CO, DA, FL, GA, LA, MD, NE, NV, 
NJ, NM, OR, SC, TX, UT, WY). Neotrop- 
ical: widespread in central and South Amer- 
ica, West Indies (Cuba, Dominica, Puerto 
Rico, St. Vincent). 

Remarks. —This species is quite variable 
but can be distinguished from congeners by 
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the following combination of characters: 
antenna pale, yellowish orange, scape and 
pedicel often with some darkened areas; 
aristal rays 11-12; facial setae well devel- 
oped but few in number 3—4 on each side; 
generally with a distinctive, brown pattern 
on the abdominal terga; and structures of 
male terminalia (see Mathis 1979, for fig- 
ures). 


17. Paralimna (Paralimna) 
multipunctata Williston 


Paralimna multipunctata Williston, 1896: 
390.—Wirth, 1956:17 [review, Baha- 
mas]. 

Paralimna (Paralimna) multipunctata. — 
Wirth, 1968a:15 [neotropical catalog; 
listed as being valid in the subgenus Para- 
limna}. 


Type material. —The lectotype male (des- 
ignated here) is labeled “‘Co-type [circular 
label with a yellow border]/Leeward side St. 
Vincent, W.I. H. H. Smith./W. Indies. 1907- 
66./Paralimna multipunctata Will [hand- 
witten, faint red ink]/LECTOTYPE Para- 
limna multipunctata Will. 6 By W.N. Math- 
is [handwritten except for “LECTOTYPE” 
and ““By’’, black submarginal border].’”’ The 
lectotype is double mounted (pin in a rect- 
angular piece of cardboard), is in good con- 
dition, and is deposited in the BMNH. There 
are also 10 paralectotypes as follows: BMNH 
(2 46, 2 2, 12), KU (1 4, 1 2), AMNH, (3 8, 
20329a, 20327, 20327a). Williston, in the 
original description, indicated that there 
were ““Numerous specimens.”’ 

Other specimens examined from St. Vin- 
cent. —St. Andrew Parish: Buccament Bay, 
25-28 Mar 1989, W. N. Mathis (20 4, 5 °; 
USNM); Camden Park, 25 Mar 1989, A. 
Freidberg (1 6; USNM). St. George Parish: 
Yambou Head, 27 Mar 1989, W. N. Mathis 
(1 6, 2 29; USNM). St. Patrick Parish: Cum- 
berland Bay, 28 Mar 1989, W. N. Mathis 
(1 6; USNM); Wallilabou (beach), 27 Mar 
1989, W. N. Mathis (4 6, 1 2; USNM). 

Distribution. —Nearctic: USA (CA, FL, 
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TX). Neotropical: Costa Rica, Mexico, Nic- 
aragua, Panama, Venezuela, West Indies 
(Bahamas, Cuba, Dominica, Grenada, 
Puerto Rico, St. Thomas, St. Vincent). 
Remarks. —This species is distinguished 
from congeners by the following combina- 
tion of characters: body generally bicolored, 
dorsum mostly brown to dark brown, lateral 
surfaces mostly gray, sometimes silvery 
white; eye round, about as wide as high; 
gena high, height subequal to length of first 
flagellomere; anepisternum and katepister- 
num concolorous, light yellowish gray; fore 
femur with anteroventral, comb-like row of 
flattened setae; and posteroventral surface 
of fore femur at basal one-half bearing ir- 
regular but distinct linear patch of setae. 


18. Paralimna (Phaiosterna) 
obscura Williston 
Figs. 32, 33 


Paralimna obscura Williston, 1896:39]. 

Paralimna (Phaiosterna) obscura. — Wirth, 
1968a:16 [neotropical catalog; listed as 
being valid under the subgenus Phaioster- 
na. 


Type material. —The lectotype male (des- 
ignated here) is labeled “‘Co-type [circular 
label with a yellow border]/Leeward side St. 
Vincent, W.I. H. H. Smith./W. Indies. 1907-— 
66./Paralimna brunnea [lined out] obscura 
Will. [handwritten, two red submarginal 
borders]/LECTOTYPE Paralimna obscura 
Will. ¢ By W.N.Mathis [handwritten except 
for “LECTOTYPE” and “By”, black sub- 
marginal border].”’ The lectotype is double 
mounted (pin in a rectangular piece of card- 
board), is in good condition, and is depos- 
ited in the BMNH. There are also 15 para- 
lectotypes as follows: BMNH (4 2, 3 2), KU 
(3 6, “35” and 21’), AMNH (1 4, 4 8, 
20326). Williston, in the original descrip- 
tion, indicated that there were ““Numerous 
specimens.” 

Other specimens examined from St. Vin- 
cent. —St. Vincent (2 3; CU; ““Lot. 662 Sub. 
75”; one of the males lacks its head. The 
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32 


0.1 mm 


Figs. 32-35. Paralimna obscura: 32, Gonite (right) and aedeagus, lateral view; 33, Aedeagus and gonite (left), 
dorsal view. P. decipiens: 34, Gonite (right) and aedeagus, lateral view; 35, Aedeagus and gonite (left), dorsal 
view. 


determination label, which is handwritten, Parish: Richmond Beach, 28 Mar 1989, W. 
reads “Paralimna brunnea Will. [cursive] N. Mathis (2 6; USNM). St. George Parish: 
mss. may be obscura’’). Charlotte Parish: Yambou Head, 27 Mar 1989, W. N. Mathis 
Montreal, 26 Mar 1989, A. Freidberg (1 6, (5 6, 2 9; USNM). 

1 29; USNM). St. Andrew Parish: Buccament Distribution. —Nearctic: Bermuda, USA 
Bay, 25-28 Mar 1989, W. N. Mathis (5 6, (CA, FL, TX). Neotropical: Argentina, Bo- 
6 2; USNM); Camden Park, 25 Mar 1989, livia, Brazil, Costa Rica, Ecuador, Mexico, 
W.N. Mathis (7 6, 2 2; USNM). St. David Panama, Paraguay, West Indies (Cuba, Gre- 
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nada, Jamaica, Puerto Rico, St. Vincent, 
Virgin Islands). 

Remarks. —This species and P. decipiens 
Loew are closely related and are very similar 
in appearance. Externally we have difficulty 
in distinguishing between them due to vari- 
ation in coloration and microtomentum. 
Both species can be somewhat dark or light 
colored, with the dark specimens usually 
shinier as a result of less microtomentum. 
There is a tendency for P. obscura to be 
darker and shinier and for P. decipiens to 
be lighter and duller but with considerable 
variation between the two species. 

The shapes of the aedeagus and gonites, 
however, are very distinctive, and readily 
provide characters to separate the two spe- 
cies. The aedeagus in P. obscura (Figs. 32, 
33) is narrower from a dorsal view, slightly 
longer than wide, and the distal end of the 
sclerotized portion, especially in lateral view, 
is distinctly pointed. The aedeagus in P. de- 
cipiens (Figs. 34, 35) is much broader than 
long in a dorsal view, somewhat rectangular 
with the distal angles rounded, and in lateral 
view the distal aspect of the sclerotized por- 
tion is slightly concave and with the actual 
apex of the aedeagus as a pointed process 
that is extended from an anteroventral an- 
gle. Both P. decipiens and P. obscura occur 
on St. Vincent and at times were collected 
in the same swing of an aerial net. 


19. Zeros flavipes (Williston) 


? Ilythea flavipes Williston, 1896:403. 

Zeros flavipes. —Cresson, 1943:14 [generic 
combination].— Wirth, 1968a:18 [neo- 
tropical catalog]. 


Type material. —The lectotype male (des- 
ignated here) is labeled “‘Co-type [circular 
label with a yellow border]/Windward side 
St. Vincent, W.I. H. H. Smith./W.Indies. 
1907-66./May/[rectangular gray label]/Ily- 
thea ? flavipes Will [handwritten, two red 
submarginal borders]/LECTOTYPE Ily- 
thea flavipes Will. 6 By W.N.Mathis [hand- 
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written except for “LECTOTYPE” and 
““By”’’, black submarginal border].”’ The lec- 
totype is deposited in the BMNH. There is 
also one female paralectotype (BMNH). 
Williston, in the original description, noted 
that there were “Two specimens.” One fe- 
male specimen, listed as a syntype (20316, 
poor condition, head and wings missing) in 
the AMNH, cannot be considered as one of 
the primary types since the original series 
comprised only two specimens. 

Other specimens examined from St. Vin- 
cent. —St. Andrew Parish: Buccament Bay, 
25-28 Mar 1989, W. N. Mathis (1 4, 2 9; 
USNM); Camden Park, 25 Mar 1989, W. 
N. Mathis (4 6, 2 2; USNM). St. George 
Parish: Yambou Head, 27 Mar 1989, W. N. 
Mathis (6 6, 5 2; USNM). 

Distribution. —Afrotropical: Zaire. Ne- 
arctic: Canada (ON), USA (FL, OH, TX, 
WV). Neotropical: Argentina, Belize, Boliv- 
ia, Brazil, Colombia, Costa Rica, Ecuador, 
Mexico, Panama, West Indies (Cuba, Ja- 
maica, Puerto Rico, St. Vincent). 

Remarks. — Although Z. flavipes is com- 
mon on St. Vincent, it is not the only species 
of Zeros known to occur there. Two other 
species, Z. fenestralis (Cresson) and Z. ob- 
scurus (Cresson), are also common, but Z. 
flavipes is easily distinguished from them 
by the shiny black, mostly bare abdomen. 
This species may also be distinguished from 
congeners as follows: vein R2+3 nearly 
straight, not distinctly undulated; cell R2+3 
with three infuscate spots or transverse bars; 
and crossvein dm-cu present. 


20. Nostima pulchra (Williston) 


Hydrellia pulchra Williston, 1896:399. 

Philygria basalis Cresson, 1914:246.—Hen- 
del, 1930:141 [synonymy]. 

Nostima pulchra. —Hendel, 1930:141 [ge- 
neric combination].—Cresson, 1938:34 
[review]; 1941:6 [review].— Wirth, 1968a: 
17 [neotropical catalog]. 

Nostima (Nostima ) pulchra. —Cresson, 
1947:42 [review]. 
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Type material.—The holotype male of 
Hydrellia pulchra is labeled “‘Type [circular 
label with a red border]/St. Vincent, W.I. 
H. H. Smith./W.Indies. 1907-66./May/[a 
rectangular gray label]/Hydrellia pulchra 
Will [handwritten, two red submarginal 
borders]/Nostima pulchra (Williston) ¢ det. 
WNMathis Edmiston 1991 [species name, 
gender and “‘Edmiston’”’ handwritten, black 
submarginal border].”’ The holotype is dou- 
ble mounted (pin in a rectangular piece of 
cardboard), is in good condition (right wing 
tip and Ist flagellomere of left antenna are 
missing), and is deposited in the BMNH. 

The holotype male of P. basalis (Argen- 
tina. Tucuman) is deposited in the HNHM. 

Distribution. —Neotropical: Argentina, 
Belize, Brazil, Colombia, Costa Rica, El Sal- 
vador, Guatemala, Mexico, Panama, Par- 
aguay, Peru, West Indies (Dominica, Haiti, 
Puerto Rico, St. Vincent). 

Remarks. —This species is distinguished 
from congeners by the following combina- 
tion of characters: wing with dark basal band; 
silvery gray microtomentose spots on ab- 
domen as follows: tergum 2 with postero- 
lateral spot, tergum 3 with band on pos- 
terolateral margins not reaching lateral 
margins dorsomedially, tergum 3 with pos- 
terolateral spot; tergum 4 with anterodorsal 
roughly oval spots and spots posterolater- 
ally, tergum 5 with semicircle area on pos- 
teromedial margins. 


21. Nostima willistoni Wirth 


Hydrina nitida Williston, 1896:400 [pre- 
occupied, Robineau-Desvoidy, 1830]. 
Nostima willistoni Wirth, 1968a:17 [neo- 
tropical catalog; replacement name for H. 

nitida Williston]. 


Type material. —The holotype male is la- 
beled “Type [circular label with a red bor- 
der]/500 feet./[a pink square label]/St. Vin- 
cent, W.I. H. H. Smith./W.Indies. 1907-— 
66./Hydrina nitida Will [handwritten, two 
red submarginal borders/Nostima willis- 
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toni Wirth 6 det. WNMathis Edmiston 1991 
[species name, gender and “Edmiston” 
handwritten, black submarginal border].” 
The holotype is double mounted (glue cov- 
ers and obscures most of specimen; right 
wing, both antennae, most setae, and legs 
except for coxae 1, 2 and 3, and femur 3 
missing), and is deposited in the BMNH. 

Distribution. —Neotropical: West Indies 
(Dominica, St. Vincent). 

Remarks. —This species is distinguished 
from congeners by the following combina- 
tion of characters: gena with dense micro- 
tomentum ventrally; mesonotum vittate; 
wing veins and crossveins unicolorous; and 
abdomen shiny brown with microtomen- 
tum pattern on abdomen as follows: terga 
1-5 with sparse yellowish-silver microto- 
mentum; tergum 4 with silvery gray pos- 
terolateral spot along posterior margin. 


22. Hyadina nitifrons (Williston), 
new combination 


Hydrina nitifrons Williston, 1896:401. 

Hydrina nitidifrons [sic].—Cresson, 1947:44 
[discussion]. 

Philygria nitifrons. — Aldrich, 1905:627 [ge- 
neric combination].— Wirth, 1968a:16 
[neotropical catalog]. 


Type material. — The holotype female (not 
a male as Williston noted) is labeled ““Type 
[circular label with a red border]/St. Vin- 
cent, W.I. H. H. Smith/W. Indies. 1907-— 
66./Hydrina nitifrons Will. [handwritten, 
two red submarginal borders]/Hyadina ni- 
tifrons (Williston) 2 det. WNMathis Ed- 
miston 1991 [species name, gender and 
‘‘Edmiston” handwritten, black submargin- 
al border].”’ The holotype is double mount- 
ed (glued to a rectangular piece of card- 
board), is in fair condition (antennae and 
several setae missing), and is deposited in 
the BMNH. 

Other specimens examined from St. Vin- 
cent. —St. George Parish: Kingstown, Bo- 
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tanical Garden, 25-27 Mar 1989, W. N. 
Mathis (1 6; USNM). 

Distribution. —Neotropical: West Indies 
(St. Vincent). 

Remarks.—The neotropical species of 
Hyadina are now being revised (Clausen, 
pers. comm.), and a more extensive diag- 
nosis will be included in that revision. Ex- 
ternal characters that we have noted to dis- 
tinguish this species are as follows: parafacial 
invested with silvery-white microtomen- 
tum; anterior margin of notopleuron whit- 
ish gray, more densely microtomentose; 
mesonotum with presutural, prescutellar and 
supra-alar area of scutum somewhat bare, 
sparsely microtomentose, subshining, oth- 
erwise Mesonotum invested with yellowish 
silver microtomentum; legs yellow, 4th and 
5th tarsomeres darker, yellowish brown; 
wing faintly amber colored, veins and cross- 
vein unicolorous, yellowish brown. 


23. Dagus rostratus (Cresson) 


Ephydra pygmaea Williston, 1896:402 
[preoccupied, Haliday, 1833]. 

Ephydra rostrata Cresson, 1918:66 [re- 
placement name for E. pygmaea Willis- 
ton]. 

Dagus rostratus.—Wirth, 1968a:24 [neo- 
tropical catalog].— Mathis, 1982:21 [lec- 
totype designation]; 1983:720-—722 [re- 
vision]. 


Type material. —The lectotype male (des- 
ignated by Mathis 1982:21) is labeled ‘‘Co- 
type [disk with yellow border]/Windward 
side St. Vincent, W[est]. I[ndies]. H. H. 
Smith./W.Indies 1907-66./1000 feet./ 
Ephydra pygmaea Will [handwritten, two 
red submarginal borders]/LECTOTYPE ¢ 
Ephydra pygmaea Williston by W.N. Math- 
is [handwritten, red].’’ The lectoytype is 
double mounted (minute nadel in rectan- 
gular piece of cardboard), is in good con- 
dition (the first flagellomere of the right an- 
tenna is missing), and is in the BMNH. The 
BMNH also has one male and six female 
paralectotypes. KU has a male paralecto- 
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type, which bears a label with “500 feet.” 
printed on it. AMNH has a male and female 
paralectotype, which bear “Perseverance 
Val. 1000 ft.” on a locality label. In the 
original description, Wiliston noted “‘Fif- 
teen specimens. Perseverance Valley, St. 
Vincent.” 

Other specimens examined from St. Vin- 
cent. —Charlotte Parish: Montreal, 26 Mar 
1989, W. N. Mathis (8 6, 1 2; USNM). St. 
Andrew Parish: Camden Park, 25 Mar 1989, 
W.N. Mathis (7 6, 7 2; USNM). St. Patrick 
Parish: Gordon Yard (2 km S Spring Vil- 
lage, 125 m), 11 Jul 1989, M. Sorensson, B. 
Martensson (5 6, 7 2; ZIL). 

Distribution. —Neotropical: Brazil (Cres- 
son, 1935:346), Costa Rica (Cresson, 1918: 
66), Guatemala, Mexico, Venezuela, West 
Indies (Cuba, Dominica, Grenada, Jamai- 
ca, Saint Vincent). 

Remarks. — Perseverance Valley is one of 
the few specific localities that Williston not- 
ed in his treatment. The specimens collected 
in the valley have elevational data, which 
vary from 500 to 1000 ft. 

This species is most similar to D. tricho- 
cerus but is distinguished from it and other 
congeners by the following combination of 
characters: face with mostly brown, micro- 
tomentose vestiture; dorsocentral setae 3—4 
pairs; arista short (slightly more than 2 x 
length of 1st flagellomere) and bearing, short, 
generally inconspicuous hairs; and epan- 
drium of male trangular, distinctly pointed 
ventrally. 


24. Scatella obscura Williston 


Scatella obscura Williston, 1896:403.— 
Wirth, 1968a:26 [neotropical catalog]. 


Type material. —The lectotype male (des- 
ignated here) is labeled ‘‘Co-type [circular 
label with a yellow border]/St. Vincent, W.I. 
H. H. Smith./W. Indies. 1907—66./[brown- 
ish pink square label]/Scatella obscura Will 
[handwritten, two red submarginal bor- 
ders]/LECTOTYPE Scatella obscura Will. 
6 By W.N.Mathis [handwritten except for 
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“LECTOTYPE” and “By”, black submar- 
ginal border].” The lectotype is double 
mounted (pin in a rectangular piece of card- 
board), is in good condition, and is depos- 
ited in the BMNH. There are also six para- 
lectotypes as follows: BMNH (3 4, 2 2, 17). 
Williston, in the original description, noted 
that there were “Eight specimens.” 

Other specimens examined from St. Vin- 
cent. —St. Andrew Parish: Buccament Bay, 
25-28 Mar 1989, W. N. Mathis (13 4, 9 @; 
USNM); Camden Park, 25 Mar 1989, W. 
N. Mathis (2 9; USNM). St. George Parish: 
Yambou Head, 27 Mar 1989, W. N. Mathis 
(7 6, 3 2; USNM). 

Distribution. —Nearctic: USA (FL). Neo- 
tropical: Argentina, Brazil, Costa Rica, Ec- 
uador, El Salvador, Panama, Paraguay, West 
Indies (Bahamas, Dominica, Puerto Rico, 
St. Vincent). 

Remarks. —This species is distinguished 
from related congeners by the following 
characters: general coloration brown; me- 
sofrons partially microtomentose, sub- 
shiny; gena low, height less than '4 eye height; 
wing infuscate and with several pale spots; 
both notopleural setae inserted at about 
same level. 
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EXALLODONTUS AGUANAI, A NEW GENUS AND 
SPECIES OF PIMELODIDAE 
(PISCES: SILURIFORMES) FROM DEEP RIVER 
CHANNELS OF SOUTH AMERICA, AND 
DELIMITATION OF THE 
SUBFAMILY PIMELODINAE 


John G. Lundberg, Francisco Mago-Leccia, and Pedro Nass 


Abstract.— A new genus and species of pimelodid catfish, Exallodontus agua- 
nai, is described from the deep channels of the Orinoco and Amazon rivers. 
This taxon is diagnosed by autapomorphically robust jaw teeth reduced to 2- 
3 rows, and an obtusely triangular “‘lacrimal’’ (=infraorbital 1+2). Also, this 
taxon has a unique combination of phylogenetically advanced characters—long 
adipose fin, short dorsal-fin spine, short head, very small eye, vertical neural 
spines on middle vertebrae, sharply ridged supraoccipital process, paddle-like 
anterior anal-fin rays, and transversely oriented posterior nares. 

The subfamily Pimelodinae is circumscribed to include 32 nominal genera: 
Aguarunichthys, Bagropsis, Bergiaria, Brachyplatystoma, Calophysus, Chei- 
rocerus, Conorhynchos, Duopalatinus, Exallodontus, Goslinia, Hemisorubim, 
Hypophthalmus, Iheringichthys, Leiarius, Luciopimelodus, Megalonema, 
Merodontodus, Perrunichthys, Parapimelodus, Paulicea, Phractocephalus, Pi- 
melodina, Pimelodus, Pinirampus, Piramutana, Platynematichthys, Platysilu- 
rus, Platystomatichthys, Pseudoplatystoma, Sorubim, Sorubimichthys, and 
Steindachneridion. This subfamily is supported by three synapomorphic char- 
acters—the dendritic arrangement of lateral line system on the head and nape, 
an elongated lateral ethmoid-palatine condyle, and a sutural joint between the 
fifth and sixth centra. Within the Pimelodinae three nested subgroups are 
delineated and diagnosed but not named formally: (1) ““Group A,”’ comprising 
all pimelodines except Phractocephalus, Leiarius and Perrunichthys; (2) ““Cal- 
ophysus-Pimelodus clade” that includes Stewart’s (1986a) “‘Calophysus group” 
(Calophysus, Pinirampus, Pimelodina, Luciopimelodus and Aguarunichthys) 
plus Megalonema plus our third group; (3) ““Pimelodus group” composed of 
the nominal genera Bagropsis, Bergiaria, Cheirocerus, Conorhynchos, Duopa- 
latinus, Exallodontus, Iheringichthys, Parapimelodus, Pimelodus, Platysilurus, 
and Platystomatichthys. Variations of the trigeminofacial nerve foramina are 
described in relation to a possible phylogenetic diagnosis of Pimelodus. 


Resumen.—En este trabajo se describe a Exallodontus aguanai, un nuevo 
genero y nueva especie de bagre pimelodido proveniente de los canales pro- 
fundos de los rios Orinoco y Amazon. Exallodontus se reconoce por dos 
caracteres autapomorficos: (1) dientes mandibulares robustos y reducidos a 2 
6 3 filas, y (2) presencia de un lacrimal (infraorbitario 1+2) triangular con 
angulos obtusos. Este taxon tiene, ademas, una combinacion Unica de caracteres 
filogeneticamente avanzados—aleta adiposa larga, espina de la aleta dorsal 
corta, cabeza relativamente pequena, ojo muy pequeno, espinas neurales ver- 
ticales en las vértebras localizadas hacia la mitad de la columna, processo 
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supraoccipital con una cresta pronunciada, radios anales anteriores en forma 
de paleta, y narceas posteriores orientadas transversalmente. 

La subfamilia Pimelodinae se ha restringido para incluir los siguientes 32 
generos nominales: Aguarunichthys, Bagropsis, Bergiaria, Brachyplatystoma, 
Calophysus, Cheirocerus, Conorhynchos, Duopalatinus, Exallodontus, Goslinia, 
Hemisorubim, Hypophthalmus, Iheringichthys, Leiarius, Luciopimelodus, 
Megalonema, Merodontodus, Perrunichthys, Parapimelodus, Paulicea, Phracto- 
cephalus, Pimelodina, Pimelodus, Pinirampus, Piramutana, Platynematich- 
thys, Platysilurus, Platystomatichthys, Pseudoplatystoma, Sorubim, Sorubimich- 
thys, y Steindachneridion. Esta subfamilia esta definida por tres caractares 
sinapomorficos— organizacion dendritica de los canales del sistema de la linea 
lateral en la cabeza y la nuca, condilo palatino del etmoides lateral alargado, 
y una union sutural entre los centra de la 5a. y 6a. vértebras. Entre los Pime- 
lodinae se delimitan tres subgrupos o clados que son aqui definidos, pero a los 
cuales no se les asigna ningun nombre formal: (1) ‘““Grupo A,” que abarca a 
todos los Pimelodinae con la excepcion de Phractocephalus, Leiarius y Perru- 
nichthys; (2) un “‘clado Calophysus-Pimelodus”’ que incluye el “grupo Calophy- 
sus” de Stewart (1986a), es decir, Calophysus, Pinirampus, Pimelodina, Lu- 
ciopimelodus y Aguarunichthys, mas Megalonema y nuestro tercer grupo, (3) 
un “grupo Pimelodus” formado por los géneros nominales Bagropsis, Bergiaria, 
Cheirocerus, Conorhynchos, Duopalatinus, Exallodontus, Iheringichthys, Pa- 
rapimelodus, Pimelodus, Platysilurus, y Platystomatichthys. Finalmente, se des- 
criben las variaciones de los foramenes del nervio trigéminofacial en relacion 


841 


con una posible diagnosis filogenética de Pimelodus. 


During the Catherwood Foundation Pe- 
ruvian-Amazon Expedition in 1955, per- 
sonnel from the Academy of Natural Sci- 
ences of Philadelphia made a collection of 
fishes in the Rio Maranon using a small 
trawl. Bohlke (1970:2) reported that this 
collection contained some unusual catfishes 
and he urged “that more bottom sampling 
should be attempted in the large South 
American rivers.’ Later, in 1978 and ’79, 
bottom trawling operations from R/V East- 
ward and smaller craft in the deep river 
channels of the lower Orinoco yielded a sur- 
prising diversity and biomass of fishes 
(Lopez et al., 1985). These achievements 
stimulated the use of bottom trawls in other 
large Neotropical rivers in Venezuela, Co- 
lombia, Brazil, Panama and Ecuador. The 
most significant result of these efforts has 
been the discovery of an abundance of cat- 
fishes and electric fishes in the deep chan- 


nels, with many distinctive species appar- 
ently restricted to this habitat (Mago-Leccia 
et al. 1985; Lundberg & Stager 1985; Lund- 
berg & Mago-Leccia 1986; Stewart 1985, 
1986b). In this paper we describe a distinc- 
tive pimelodid catfish that is known only 
from deep trawl samples—Exallodontus 
aguanal. 

In treating the interrelationships of Ex- 
allodontus we reconsidered some higher 
level groups of pimelodid catfishes. Re- 
cently, a few well-characterized monophy- 
letic groups of pimelodid species and genera 
have been delimited (Stewart 1986a, Lund- 
berg & McDade 1986, Lundberg et al. 1988, 
Ferraris 1988). Two pimelodid subfamilies, 
Rhamdiinae and Pseudopimelodinae, have 
been diagnosed within an explicit phylo- 
genetic framework (Lundberg et al. 1991). 
From these alignments of genera it has been 
possible to more precisely diagnose and re- 
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used in this paper. Bold lines highlight the higher clades to which Exallodontus belongs. 


strict the membership of the heretofore 
vague subfamily Pimelodinae (see Fig. 1 and 
below). 

Methods.—Counts and measurements are 
those described by Lundberg & McDade 
(1986). In addition, prepectoral-fin length 
is the distance from snout tip to base of 
pectoral spine, and interocular distance is 
the least distance between dorsal margins 
of fleshy orbital rims. All measurements are 
straight-line made with dial calipers held 
directly on the fish. Measurements and 
counts in the tables are those for both sexes 
combined. Measurements in materials list 
are standard lengths in mm, unless noted 
otherwise. Gill rakers, branchiostegal rays 
and vertebrae were enumerated on cleared 


and stained specimens, dry skeletons and 
radiographs. Total vertebral counts include 
five for the Weberian complex and one for 
the compound caudal centrum (fused preur- 
al centrum | + ural centra). The first caudal 
vertebra is the most anterior one with a full 
hemal spine that is subequal in length to the 
following spine. 

Institutional abbreviations follow Levi- 
ton et al. (1985). 

In phylogenetic analysis, polarization of 
character transformation series into prim- 
itive (plesiomorphic) and derived (apomor- 
phic) conditions is based on outgroup com- 
parisons to other pimelodid groups (see 
Comparative pimelodid material exam- 
ined) following the partly resolved hypoth- 
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esis shown in Fig. 1 (Lundberg & McDade 
1986; Lundberg et al. 1988, 1991), plus oth- 
er catfish groups (see Comparative non-pi- 
melodid materials examined) with the Dip- 
lomystidae and the fossil +Hypsidoridae 
taken stepwise more inclusively as the sister 
groups to other catfishes (Grande 1987). 


Exallodontus, new genus 
Figs. 2-10, 13, Tables 1-3 


Type species. —Exallodontus aguanai, 
new species. 

Diagnosis.—A genus of catfishes distin- 
guished from other Pimelodidae by two 
uniquely derived features: (1) 2-3 rows of 
heavy, firmly attached conical teeth on pre- 
maxillae and dentaries (Fig. 2); (2) “‘lacri- 
mal’’ (=infraorbital 1+2 in this and other 
Pimelodinae, see below) shaped as an ob- 
tuse-angled triangle with nearly straight sides 
(Fig. 3). 

Exallodontus is further distinguished from 
other pimelodid genera by having a unique 
combination of features whose phylogenetic 
generality is not yet fully determined. These 
features are useful for identifying the new 
taxon and will be of value in future com- 
parative studies of the family. These are: (3) 
relatively long, nearly straight-margined ad- 
ipose fin (adipose fin length contained 2.0— 
2.5 in SL, Fig. 5); (4) short dorsal fin spine 
and low dorsal fin (dorsal-fin spine length 
contained 5.6-8.6 in SL, Fig. 5); (5) rela- 
tively small head (head length contained 4.0— 
5.2 times in SL, Fig. 5); (6) a relatively small 
eye (horizontal eye diameter contained 3.4— 
5.5 times in snout length, 7.4—12.0 times in 
head length, Fig. 5); (7) neural spines of ver- 
tebrae 13 (or 14) to 23 (or 24) oriented 90° 
to horizontal axis of centra (Fig. 4); (8) su- 
praoccipital process with a narrow median 
keel above somewhat concave sides (Fig. 
6A), markedly angular in cross-section, 
slender and tapering to its peg-and-socket 
joint with supraneural (basal width of su- 
praoccipital process about 2 times in length); 
(9) anterior anal-fin rays broadened, form- 
ing a paddle-like blade (Fig. 7); (10) poste- 
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rior nostril ovoid, with its long axis oriented 
transversely (Fig. 7). 

Comparison.—The foregoing diagnostic 
features of Exallodontus are here compared 
to similar pimelodid taxa. 

1. Dentition of jaw bones (Fig. 2): Gen- 
erally in catfishes, including most pimelo- 
dids, the jaw teeth are in bands with many 
more than three irregular rows (e.g., Lund- 
berg & McDade 1985:figs. 6, 9), and the 
teeth are slender, conical, and at least slight- 
ly depressible. There are a few pimelodids, 
however, that have, like Exallodontus, a re- 
duced number of tooth rows, but in each 
case the shape or arrangement of the teeth 
is very different. Calophysus macropterus 
has two rows of teeth on the premaxillae 
and a single row on the lower jaw. The outer 
premaxillary and dentary teeth of Calophy- 
sus are uniquely incisiform with minutely 
scalloped edges, and their spacing is highly 
regular. Pimelodina flavipinnis has one or a 
few rows of weakly attached, very fine teeth 
on the jaw bones (Stewart 1986a:fig. 1c). 
Cheirocerus (Stewart & Pavlik 1985:fig. 2) 
and Iheringichthys spp. may have single rows 
or small patches of weak premaxillary teeth 
in young that are lost with growth, and a 
single row on the lower jaw. Except for Cal- 
ophysus, the dental conditions of these pi- 
melodids seem clearly to be reductive, un- 
like the much heavier dentition of 
Exallodontus. The conditions possessed by 
Pimelodina, Cheirocerus, [heringichthys and 
Calophysus are clearly apomorphic among 
pimelodids, but the striking differences be- 
tween them and Exallodontus suggest that 
they are not homologous. 

In respect to tooth shape and attachment, 
we have found that Pimelodus altissimus 
have jaw teeth that are nearly as strongly 
developed and firmly anchored as those of 
Exallodontus, but P. altissimus has 6-8 pre- 
maxillary and dentary tooth rows. The sim- 
ilarity between these two species in tooth 
shape is possibly a synapomorphy. 

2. Shape of anteriormost infraorbital or 
‘lacrimal’ bone (Fig. 3): The anteriormost 
infraorbital bone in Exallodontus and many 
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Fig. 2. Jaw bones and dentition of E. aguanai. A. Right premaxilla in ventral view, MBUCV-V-ES1 12, B. 
Left dentary in dorsal view, MBUCV-V-ES112, C-E. Middle outer row, dentary teeth from comparably sized 
specimens of C. E. aguanai, DU-F-977, 166 mm SL, D. Pimelodus grosskopfi, DU-F-919, 211 mm SL, E. 
Pimelodus altissimus, AMNH 40138, 121 mm SL. Scale bars for A = 1 mm, B = 0.5 mm. Single scale bar for 
C-E = 0.25 mm. 
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A infraorbital 1 + 2 


Infraorbital 1 

D infraorbital 2 

Fig. 3. Right lateral views of infraorbital bones 1 

(=lacrimal) and 2 of: A. E. aguanai. DU-F-977, B. 

‘**Pimelodus A” from the Orinoco DU-F-1006, C. P. 

pictus, DU-F-1012, D. Pimelodella chagresi, USNM 

uncat. (Field No. WCS1530, Panama). Single scale bar 
for A-C = 0.5 mm, for D = 1.0 mm. 


other pimelodids is compound because of 
fusion between the first and second infra- 
orbital. In most other catfishes, including 
the “rhamdiine” pimelodids (Lundberg et 
al. 1991), the second infraorbital is a small, 
tubular lateralis ossicle that lies laterally ad- 
jacent to the posteroventral corner of the 
first (Fig. 3; see also Lundberg & McDade 
1985:fig. 7). Both the compound infraor- 
bital and the separate first and second in- 
fraorbitals primitively have a tetraradiate 
form: anterior and posterior processes of the 
first infraorbital lie along the margin of the 
olfactory capsule between the premaxilla and 
lateral ethmoid, a dorsal process continues 
the tubular lateralis component that tra- 
verses the first infraorbital, and the second 
infraorbital projects posteroventrally. 
Uniquely, in Exallodontus additional ossi- 
fication between the four processes creates 
the triangular and nearly straight-edged form 
of this bone. 

3-6. Morphometric characters: Com- 
pared to other generally similar pimelodids 
Exallodontus possesses a relatively small eye 
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neural spines 


Fig. 4. Left lateral views of mid-body vertebrae of 
A. E. aguanai, vertebrae 16 and 17, DU-F-977, B. 
Pimelodus grosskopfi, vertebrae 17 and 18, DU-F-919. 
Scale bar = 2.0 mm. 


and head, low dorsal fin and long adipose 
fin (Fig. 5). 

7. Angle of neural spines (Fig. 4): With 
only slight variation, in Exallodontus the 
neural spines of vertebrae 13 or 14 to 23 or 
24 are oriented at 90° to the horizontal axes 
of their centra. Vertically oriented neural 
spines on the mid-body vertebrae are also 
present in an undescribed Orinocan species 
that we informally refer to as ““Pimelodus 
A.” (In Eigenmann & Eigenmann [1890] 
*““Pimelodus A’’ keys to the Amazonian Pi- 
melodus altipinnis Steindachner, from which 
it is clearly different. Furthermore, Mees 
[1974] has identified the holotype of alti- 
pinnis as Pimelodella cristata. The names 
and relationships of these Pimelodus-like 
species are under study by D. J. Stewart.) 
Primitively in catfishes, and probably in 
most groups of fishes, the neural spines of 
the posterior precaudal and anterior caudal 
vertebrae angle at much less than 90% or 
curve posterodorsally from their centra. 

8. Supraoccipital process: In Exallodon- 
tus the supraoccipital process (Fig. 6A) has 
a narrow and sharply-angular median ridge, 
below which the process sides have a slight- 
ly concave surface. Generally in catfishes, 
including pimelodids, that have a supraoc- 
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Scatter plots of A. adipose fin length, B. dorsal spine length, C. head length, and D. eye diameter 


(expressed as ratios standard length or head length) for Exallodontus aguanai and similar pimelodine catfishes. 
Code to symbols: I = E. aguanai, A = Pimelodus blochi, C = Duopalatinus emarginatus, D = Duopalatinus 
peruanus, O = “Pimelodus A” from the Orinoco, P = ‘“‘Pimelodus cf. A” from the Amazon, S = Pimelodus 
altissimus, X = Pimelodina flavipinnis, Y = Calophysus macropterus, Z = Pinirampus pirinampu. 


cipital process, it is smoothly convex to flat. 
There are a few pimelodids, however, that 
have ridged supraoccipital processes: Pi- 
melodus altissimus and Duopalatinus pe- 
ruanus. 

9. Anal-fin rays: Large specimens of Ex- 
allodontus have a paddle-like structure de- 
veloped from thickened, elongated anterior 
fin rays. A similar but more hypertrophied 
structure is found in the undescribed species 
‘*Pimelodus A”’ from the Orinoco. Other pi- 
melodids and most other catfishes lack such 
modified anal-fin rays. 

10. Posterior nostril: Nearly all pimelo- 


dids and other catfishes have an oval-shaped 
posterior nostril with its long axis oblique 
to the longitudinal body axis. Exallodontus 
similarly has an ovoid posterior nostril but 
its long axis is transverse (Fig. 7B). Among 
pimelodids a transverse orientation of the 
posterior nostril has been observed in Leia- 
rius, Calophysus, Pimelodina and Piniram- 
pus. 

In the literature (Eigenmann & Allen 1942, 
Mees 1974) Exallodontus would be identi- 
fied as a Pimelodus. However, three points 
justify description of Exallodontus as a new 
genus. First, this taxon is readily diagnosed 


VOLUME 104, NUMBER 4 


by uniquely autapomorphic features that 
mark it as a distinct lineage among the Pi- 
melodidae. Exallodontus also has a unique 
combination of other features, some of 
which appear to be derived among pime- 
lodids and eventually may be found to be 
additional autapomorphies of Exallodontus 
within a restricted subgroup of pimelodids, 
or synapomorphies shared with some other 
pimelodids. Second, because the sister group 
of E. aguanai is uncertain, we cannot assign 
this species to Pimelodus or another genus 
without risk of creating a nonmonophyletic 
group. Third, assignment of E. aguanai to 
Pimelodus would radically expand the lim- 
its of variation of an already vaguely diag- 
nosed genus. Comparisons of E. aguanai 
and its phylogenetic position among pi- 
melodids are discussed below. 

Etymology. —Exallodontus from the 
Greek “‘exallos” for quite different, and 
““odontos” for tooth. This is in reference to 
the unique form of the teeth. The gender is 
masculine. 


Exallodontus aguanai, new species 
Figs. 2-10, 13, Tables 1-3 


Holotype. -MBUCV-V-18930, 207.0 
mm, Venezuela, Territorio Federal Delta 
Amacuro, Rio Orinoco near Los Castillos, 
159 n mi from sea buoy at the terminus of 
the ship navigation channel in Boca Gran- 
de, 8°32'’N, 62°23’W, 10 Nov 1979, col- 
lected by R/V Eastward with a 9 m bottom 
trawl at a depth of 20-30 m. 

Paratypes. —Venezuela: Apure State. 
ANSP 160185, 1, Rio Meta upstream from 
confluence with Rio Orinoco, ca. 6°18’N, 
67°37'W, 27 Nov 1985, collected by B. 
Chernoff, W. Saul. MBUCV-V-15017, 1, 
85.5 mm, Cano Bucaral, near mouth of Rio 
Arauca, 7°20’'N, 66°50’W, 9 Aug 1984, col- 
lected by O. Castillo, O. Brull, P. Nass. 
MBUCYV-V-13072, 1, 165 mm, Rio Apure 
in front of San Fernando de Apure, 7°55’/N, 
67°30’W, 14 Aug 1980, collected by O. Cas- 
tillo, F. Provenzano. MBUCV-V-15381, 7, 
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Fig. 6. A. Supraoccipital bone of Exallodontus 
aguanai, MBUCV-V-ES112. B. Anal fin, left side in 
lateral view, of Exallodontus aguanai, to show elon- 
gated anterior fin rays, Paratype ANSP 165813, mature 
specimen 149 mm SL from Rio Orinoco, Venezuela. 
Scale bar for A = 2 mm, scale bar for B = 3 mm. 


Rio Apure at San Fernando de Apure, 
7°55'N, 67°30'W. MBUCV-V-19055, 2, 32- 
123 mm, Rio Apure in front of Laguna Jari- 
na, near San Fernando de Apure, 7°55'N, 
67°30'W, 21 May 1983, collected by F. 
Provenzano. MBUCV-V-19053, 2, 164-164 
mm, Rio Apure near mouth of Rio Portu- 
guesa, 7°55'N, 67°35'W, 22 May 1983, col- 
lected by F. Provenzano. MBUCV-V-19054, 
2, 75-163 mm, Rio Apure near mouth of 
Rio Portuguesa, 7°55'’N, 67°35'W, 27 Jul 
1983, collected by F. Provenzano. MBUCV- 
V-19056, 3, 165-199 mm, Rio Apure in 
front of Laguna Jarina, near San Fernando 
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Fig. 7. Exallodontus aguanai, Paratype MBUCV-V-11012, mature specimen 175 mm SL from Rio Orinoco, 
Venezuela, A. Left side lateral view, B and C. dorsal and ventral views of head. Single scale bar for A = 15 
mm, for B, C = 20 mm. 


de Apure, 7°55'N, 67°30’W, 18 Jun 1983, near San Fernando de Apure, 7°55’'N, 
collected by F. Provenzano. MBUCV-V- 67°30'W, 25 Jan 1985, collected by O. Cas- 
19057, 4, 68-84 mm, Rio Apure in front of _ tillo, F. Provenzano. Bolivar State (all col- 
airport at San Fernando de Apure, 7°55'N, lected by R/V Eastward in Rio Orinoco). 
67°30'W, 12 Aug 1982, collected by F. BMNH 1990.4.23:2-3, 2, 97-99 mm, 202 
Provenzano. MBUCV-V-19058, 5, 123-140 n mi from sea buoy, 8°18'N, 65° 56’W, 7 
mm, Rio Apure in front of Isla Apurito, Nov 1979, field number T-9-79. CAS 63850, 


Fig. 8. Exallodontus aguanai, Paratype ANSP 15077, subadult from Peru, 91.5 mm SL. (Pectoral fin is 
unnaturally supinated.) Drawn by Ms. G. K. Jensen under the direction of Dr. J. Bohlke. 
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2, 100-128 mm, 203 n mi from sea buoy, 
8°21'N, 62°57'W, 7 Nov 1979, Field num- 
ber T-11-79. Territorio Federal Delta Ama- 
curo (all collected by R/V Eastward in Rio 
Orinoco). AMNH 59041, 3, 113-118mm, 
near Los Castillos, 160 n mi from sea buoy, 
8°32'N, 62°24’W, 10 Nov 1979, field num- 
ber T-23-79. ANSP 165812, 5, 89-123 mm, 
near mouth of Cano Tortola, 137 n mi from 
sea buoy, 8°42'N, 62°05’W, 12 Nov 1979, 
collected by R/V Eastward, field number 
T-43-79. ANSP 165813, 2, 149-180 mm, 
2 km below Barrancas, 140 n mi from sea 
buoy, 8°44’N, 62°07’W, 17 Feb 1978, col- 
lected by R/V Eastward, field number JGL- 
16-78. ANSP 165814, 1, 158 mm, near Isla 
Veradero downstream from Barrancas, 141 
n mi from sea buoy, 8°43’N, 62°08’W, 17 
Feb 1978, field number JNB-26-78. DU-F- 
977, 4, incl. a dry skeleton, 159-180 mm, 
upstream from El Consejo, 135 n mi from 
sea buoy, 8°42’N, 62°04’W, 19 Feb 1978, 
field number JNB-44-78. DU-F-865, 5, incl. 
1 cleared and stained, 82-94 mm, near 
mouth of Cano Tortola, 137 n mi from sea 
buoy, 8°42’N, 62°05'W, 12 Nov 1979, field 
number T-45-79. FMNH 99441, 4, 92-111 
mm, near mouth of Cano Guine, down- 
stream from El Consejo, 133 n mi from sea 
buoy, 8°40’N, 62°02’W, 13 Nov 1979, field 
number T-50-79. FMNH 99442, 3, 119- 
163 mm, near Barrancas, 141 n mi from sea 
buoy, 8°42'N, 62°10’W, 12 Nov 1979, field 
number T-39-79. MBUCV-V-11012, 2, 
156-175 mm, near El Consejo, about 136 
n mi from sea buoy, 8°42'N, 62°05’W, 19 
Feb 1978. MBUCV-V-13734, 1, 190 mm, 
Isla Portuguesa, 16 Nov 1979. MZUSP 
41395, 1, 118 mm, downstream from El 
Consejo, 130 n mi from sea buoy, 8°40'N, 
62°00’W, 14 Nov 1979, field number T-56- 
79. UMMZ 217309, 2, 78-119 mm, near 
Cano Araguaito, 130 n mi from sea buoy, 
8°40'N, 61°59’W, 22 Nov 1979, field num- 
ber HLR-42-79. USNM 308421, 1, 188 
mm, N side of Isla Tres Canos near mouth 
of Cano Araguaito, 130 n mi from sea buoy, 
8°40'N, 61°59’W, 19 Feb 1978, field num- 
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Fig. 9. Dorsal views of left pectoral spines of Ex- 
allodontus aguanai illustrating negative allometry of 
dentations. A. Venezuelan specimen 46.9 mm SL, 
MBUCV-V-19059, B. Peruvian specimen 59.5 mm 
SL, ANSP 150178, C. Venezuelan specimen 82.5 mm 
SL, DU-F-1048, D. Peruvian specimen 91.5 mm SL, 
ANSP 150177, E. Venezuelan specimen, 199.4 mm 
SL, MBUCV-V-11012. Single scale bar for A and D 
= 1 mm; for E = 2 mm. 


ber JNB-37-78. USNM 308422, 1, 93 mm, 
near Los Castillos, 161 n mi from sea buoy, 
8°31'N, 62°25'W, 10 Nov 1979, field num- 
ber T-22-79. USNM 308423, 7, 74-115 
mm, near mouth of Cano Guine down- 
stream from El Consejo, 133 n mi from sea 
buoy, 8°40'N 62°02'W, 13 Nov 1979, field 
number T-54-79. USNM 320097, 1, 124 
mm, near Puerto Cabrian, 151 n mi from 
sea buoy, 8°35’N, 62°16’W, 11 Nov 1979, 
field number T-35-79. Monagas State (all 
collected by R/V Eastward in Rio Orinoco). 
LACM 43311-1, 2, 85-111 mm, near Cano 
los Cocos, across from Los Castillos, 162 n 
mi from sea buoy, 8°32’N, 62°25’W, 10 Nov 
1979, field number HLR-13-79. MBUCV- 
V-10661, 1, 127 mm, near Barrancas, be- 
tween N coast and Isla Veradero, ca. 141 n 
mile from sea buoy, 8°42'N, 62°10’W, 17 
Feb 1978. MBUCV-V-13961, 1, 177 mm, 
collected near Barrancas, between N coast 
and Isla Veradero, ca. 141 n mile from sea 
buoy, 8°42'N, 62°10'W, 17 Feb 1978. 
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Fig. 10. Geographic distribution of Exallodontus aguanai in the Orinoco and Amazon basins. Star = type 
locality; some symbols represent more than one lot of specimens, see text under Distribution. 


Peru: Loreto Department. ANSP 150177, 
91.5 mm, and ANSP 150178, 59.5 mm, 
both from vicinity of Iquitos, Rio Amazo- 
nas (Maranon) between Isla Iquitos and Isla 
Lapuna, near Isla Lapuna shore; to 3.66 m 
in trawl net, 3°51'S, 73°13’W, 9 Oct 1955, 
collected by C. C. G. Chaplin and R. Pat- 
rick. 

Brazil: Amazonas. INPA 4450, 1, 140 
mm, Rio Amazonas 2—3 km downstream 
of Manaus, collected with 3 m try net trawl 
in channels ca. 20-40 m, 3°40’S, 59°40’W, 
Nov 1990, collected by J. Lundberg, L. Py- 
Daniel, N. L. Chao, and C. Cox Fernandes. 
INPA 4451, 2, 47-64 mm, Rio Solim6es, 
5 km upstream of Manaus with 3 m try net 
trawl in channels ca. 20-40 m, 3°10’S, 
60°20'W, Dec 1990, collected by J. Lund- 
berg, L. Py-Daniel, N. L. Chao, and C. Cox 
Fernandes. 

Non-type specimens examined. —Vene- 
zuela: Apure State. MBUCV-V-19059, 4 
cleared and stained, 48-61 mm, Rio Apure 
in front of Boquerones near San Fernando 
de Apure, 7°55'N, 67°30'W, collected by F. 
Provenzano. Bolivar State (all collected by 
R/V Eastward in Rio Orinoco). DU-F-1024, 
1, 145 mm, near Ciudad Bolivar, 241 n mi 
from sea buoy, 8°09’N, 63°32’W, 9 Nov 
1979, field number ECM-2-79. DU-F-1025, 


1, 88 mm, near San Felix S of Isla Fajardo, 
180 n mi from sea buoy, 8°22'N, 62°40'W, 
6 Nov 1979, field number T-1-79. DU-F- 
1026, 1, 90 mm, 202 n mi from sea buoy, 
8°18'N, 65°56’W, 7 Nov 1979, field number 
T-10-79. DU-F-1027, 1, 90 mm, 201 n mi 
from sea buoy, 8°18’N, 62°56'W, 8 Nov 


sphenotic 


palatine facet 


Fig. 11. A. Dendritic arrangement of lateral line 
tubes as exemplified by infraorbital region of Pimelo- 
dus altissimus, AMNH 40138. B. Elongated palatine 
facet on the lateral ethmoid as exemplified by Pime- 
lodus grosskopfi, DU-F-919. Single scale bar for both 
= 2mm. 
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Fig. 12. Weberian complex, basioccipital region and upper part of shoulder girdle of A. Phractocephalus 
hemiliopterus, DU-F-925, and B. Pimelodus grosskopfi, DU-F-919, Scale bar for A = 5 mm, for B = 2 mm. ao. 
ca. = aortic canal; ao. gr. = aortic groove; cl. notch = notch for cleithrum in supracleithrum; cl. ring = “‘cleithral 
ring’’; sup. oss. = superficial ossification on vertebral centra; tp4 = transverse process of vertebra 4; V5, V6, 
V7 = vertebrae with their ordinal numbers. 
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Fig. 13. A. Ethmoid region in ventral view of Pi- 
melodus grosskopfi, DU-F-919, B. Right mandible of 
Exallodontus aguanai, DU-F-977, Single scale bar for 
both = 2 mm. 


1979, field number T-13-79. DU-F-1028, 
1, 90 mm, near Puerto Ordaz, N of Isla 
Fajardo, 180 n mi from sea buoy, 8°24’N, 
62°40'W, 23 Nov 1979, field number T-84- 
79. Territorio Federal Delta Amacuro (all 
collected by R/V Eastward in Rio Orinoco). 
DU-F-1029, 1, 136 mm, near Barrancas, 
139 n mi from sea buoy, 8°44’N, 62°07'W, 
17 Feb 1978, field number JGL-19-78. DU- 
F-1030, 4, 159-180 mm, S of Isla Portu- 
guesa, 117 n mi from sea buoy, 8°36'N, 
61°48'W, 20 Feb 1978, field number JGL- 
44-78. DU-F-1031, 1, 86 mm, near Los 
Castillos, 161 n mi from sea buoy, 8°31’N, 
62°24'W, 10 Nov 1979, field number T-20- 
79. DU-F-1032, 1, 95 mm, near Los Cas- 
tillos, 160 n mi from sea buoy, 8°32’N, 
62°23’W, 10 Nov 1979, field number T-27- 
79. DU-F-1033, 1, 107 mm, downstream 
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from Isla Portuguesa, 116 n mi from sea 
buoy, 8°36/N, 61°47'W, 14 Nov 1979, field 
number T-60-79. 

Diagnosis. —The same as that of the ge- 
nus. 

Description. —Lateral, dorsal and ventral 
views in Figs. 7 and 8 illustrate head and 
body shape, form and position of fins, and 
pigment pattern. Variational data for mor- 
phometric and meristic characters are given 
in Tables 1-3. Additional features are de- 
scribed and compared in the section on phy- 
logenetic relationships. 

Cranial roof partly visible through thin 
and transparent integument; bones near 
midline coarsely sculptured with anasto- 
mosing, longitudinally-trending ridges; 
sphenotic and temporal region bones sculp- 
tured with irregularly oriented ridges (cra- 
nial bone texture not to be confused with 
overlying dendritic sensory canal branches, 
see below). Anterior cranial fontanelle open 
from level of posterior nares to posterior 
margin of orbit, followed posteriorly by a 
shallow groove to level of pterotic; fonta- 
nelle and groove covered above with pale 
integument. Posterior cranial fontanelle a 
small or minute foramen at base of supraoc- 
cipital process (Fig. 6A). 

Mouth distinctly subterminal; snout pro- 
jecting beyond upper lip by a distance about 
equal to horizontal diameter of eye. Mouth 
opening anteroventrally; margin of closed 
mouth smoothly curved; one or two rows 
of premaxillary teeth exposed; corner of 
closed mouth a little anterior to a vertical 
from anterior edge of posterior naris; gape 
width about equal to distance across lower 
margins of orbital rims. Upper lip smooth 
or with a few coarse papillae immediately 
adjacent to premaxillary teeth; the lower lip 
weakly plicate; both lips without accessory 
folds paralleling tooth rows. Fleshy rictal 
fold in a pocket behind corner of mouth, 
scarcely protruding above general surface of 
head; a shallow groove extends anterodor- 
sally from rictal fold to terminate anterior 
to base of maxillary barbel; ventral to rictal 
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Table 1.—Standard lengths and proportionate characters for Exallodontus aguanai expressed in thousandths 
of the standard dimensions given in parentheses (SL—standard legnth, CPL—caudal peduncle length, ADL— 
adipose fin length, AFB—anal fin base, HL—head length); means for Orinoco sample followed by ranges in 
brackets, and sample size. 


Amazon sample 


Holotype 

MBUCV ANSP ANSP INPA 
Measurement Orinoco sample 18930 150177 150178 4550 

Standard length (mm) 115.4 [43.5-207.0] 52 207.0 91.9 59.5 140.0 
Predorsal fin length (SL) 310 [283-342] 52 292 331 304 296 
Prepectoral fin length (SL) 203 [174-257] 32 179 220 190 204 
Preanal fin length (SL) 643 [615-671] 32 651 659 640 640 
Head length (SL) 225 [191-253] 52 204 247 220 214 
Caudal peduncle length (SL) 257 [227-279] 52 265 252 245 261 
Caudal peduncle depth (CPL) 292 [263-338] 32 290 293 284 287 
Adipose fin length (SL) 463 [402-498] 52 479 469 431 472 
Adipose fin height (ADL) 137 [104-206] 32 113 163 116 144 
Anal fin base (SL) 92 [76-104] 20 85 96 — 109 
Anal fin height (AFB) 2058 [1798-2387] 20 2080 2000 = 1907 
Pelvic fin length (SL) 210 [183-243] 52 195 219 208 212 
Urogenitial papilla-anal fin (SL) 190 [132-238] 38 190 180 142 209 
Pectoral spine length (SL) 157 [139-180] 48 158 158 153 170 
Dorsal spine length (SL) 140 [116-178] 48 116 140 122 138 
Dorsal fin base (SL) 143 [134-160] 18 137 133 131 140 
Dorsal fin height (SL) 170 [146-190] 31 161 163 163 186 
Body depth (SL) 202 [171-242] 52 215 197 182 211 
Body width (SL) 173 [155-190] 52 170 165 184 169 
Posterior cleithral process (SL) 88 [77-97] 32 85 92 88 79 
Bony interorbital (HL) 258 [229-286] 32 258 293 267 264 
Interocular (HL) 319 [294-350] 37 334 333 307 301 
Eye diameter (HL) 108 [83-135] 51 100 128 102 90 
Snout length (HL) 466 [433-514] 52 488 465 456 458 
Internarial length (HL) 217 [181-246] 38 199 213 211 194 
Internarial width (HL) 183 [172-194] 18 180 183 183 167 


fold a thin submandibular groove extends 
about '2 distance to symphysis. Jaw teeth 
(Fig. 2) described in diagnosis of genus; no 
teeth on palate. Upper oral valve broader 
and longer than premaxillary tooth bands; 
with a small, raised epithelial patch on the 
midline (scanning electron micrcoscope ob- 
servations made on similar median struc- 
tures in several other catfishes reveal the 
presence of many taste buds). 

Barbels thin, proximally flattened but 
lacking membranous edges. Maxillary bar- 
bel reaching to beyond origin of anal fin; 
inserted midway between anterior nostril 
and posterior end of rictal fold. Mental bar- 
bels inserted in advance of gular fold apex, 
in acurved line parallel to lower jaw margin. 


Inner mental barbels 1.5—2 times closer to 
gular fold than to margin of lower jaw; inner 
mental barbels reach to about 0.5 length of 
depressed pectoral fin. Outer mental barbels 
reach to 0.5 length or more of depressed 
pelvic fin. Gular fold overlying a deep 
groove, its sides meeting in an obtuse angle; 
each side equal to or a little greater than 
distance between inner and outer mental 
barbels. Gill membranes free, diverging at 
once from gular fold apex, supported by 8 
branchiostegal rays (1 on posterior cerato- 
hyal + 1 on cartilage between ceratohyals 
+ 6 on anterior ceratohyal). Gill rakers on 
first branchial arch 19-21 (5-6 on upper 
limb, | at angle, 13-14 on lower limb, n = 
4). Upper and lower pharyngeal teeth robust 
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Table 2.—Frequency distribution of anal-fin ray counts in Exallodontus aguanai. 


Total rays 11 12 
Formulae iv7 v7 iv8 
Venezuela (n = 19) 4 1 6 


Amazon (n = 5) 


with straight to scarcely recurved crowns. 
Anterior nostril located dorsally on snout, 
behind snout tip by about its own diameter 
and a little anterior to a line between an- 
terior edges of maxillary barbel bases; its 
rim tubular and flaring; its aperture about 
0.3 of orbital diameter. Posterior nostril 
medially offset from a line between anterior 
border of orbit and anterior nostril; its rim 
a thin membrane elevated anteriorly and 
curving 73 distance around aperture, incom- 
plete posteriorly; its aperture ovoid with 
transverse principal axis. Eye small, cen- 
tered on midlength of head and about 45° 
above mid-frontal plane. Orbital rim fleshy 
and free. Orbital opening ovoid, its vertical 
diameter contained | .3-2 times in horizon- 
tal diameter; visible part of eye comprising 
mostly pupil and lens. 

Head lateralis system with superficial, 
many-branched tubes that lead to minute 
pores on nape, top of head, cheeks, oper- 
culum and mandible. (The complex den- 
dritic structure of the lateralis system 
precludes external enumeration and com- 
parison of the primary branches that exit 
through dermal bone foramina. This subject 
is under study as part of a broader inves- 
tigation of pimelodid systematics.) Lateral 
line canal complete, reaching onto base of 
middle caudal rays, curved slightly ventrad 


vi7 v8 iv9 v9 ivl0 


over hypurals; its anterior tubes dendritic 
over lateral cutaneous area; tubular ossicles 
surround lateral line to below dorsal-fin base, 
these not visible externally. 

Dorsal fin with eight rays: a spinelet, a 
strong and pungent spine, and 6 soft rays; 
bases of last two rays separate; distal margin 
gently convex; length of last ray a little less 
than half that of first. Spinelet (ray 1) with 
a narrow median crest recalling crest on su- 
praoccipital process. Dorsal spine with a 
compressed, anterior median ridge, sharply 
elevated proximally where it is ligamen- 
tously tied to spinelet. Dorsal spine (ray 2) 
with a few small retrorse dentations pos- 
terodistally. Adipose fin long, high, straight- 
margined for most of its length, ending in 
a short free lobe; its origin close to dorsal 
fin; its highest point anterior to anal-fin or- 
igin. Caudal fin deeply forked, its lobes with 
concave inner margins; upper lobe pro- 
duced, its outer principal ray filamentous; 
shortest middle caudal rays contained in 
longest upper rays 4—5 times, and about 3 
times in longest lower rays; principal caudal 
rays 1,7-8,1; procurrent caudal rays 12-15 
upper, 10-18 lower. Anal fin (Fig. 6B) with 
a concave distal margin; anal-fin rays 11- 
14, the first 4-6 rays simple (Table 2), an- 
terior 3 branched rays and longest simple 
ray produced to form a blunt paddle-like 


Table 3.— Frequency distribution of vertebral counts in Exallodontus aguanai. Precaudal vs. caudal distinction 


indeterminate in one dry skeleton from Venezuela. 


Precaudal 


Classes 16 V7 18 29 


Venezuela (n = 5) 3 1 1 
Amazon (n = 2) 1 1 


Caudal 
30 31 32 33 46 47 50 
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projection in largest specimens (of six dis- 
sected all are female); fin rays of paddle 
exceeding tip of last anal ray but not reach- 
ing below end of adipose fin. 

Pectoral fin with a spine plus 10-11 soft 
branched rays; its distal margin truncate ex- 
cept first soft ray a little longer than spine 
tip; depressed pectoral fin reaches to below 
fourth—fifth dorsal-fin soft rays and short of 
a vertical at pelvic-fin origin. Pectoral spine 
(Fig. 9) strong, sharp; no or weak anterior 
distal serrae, but with antrorse to erect an- 
terior dentations along proximal *4, and re- 
trorse dentations present along most of pos- 
terior margin. Anterior dentations very 
strongly developed in small specimens, be- 
coming progressively less prominent and 
more crowded basally. Posterior dentations 
unicuspid and mostly regularly spaced. Pos- 
terior cleithral process deep and acutely tri- 
angular with a sharply pointed tip; its sur- 
face ornamented with fine osseous ridges 
and a few weakly developed tubercles. No 
axillary-pore below postcleithral process. 
Pelvic fin with 6 soft rays, the first simple. 
Pelvic-fin origin below penultimate dorsal- 
fin ray; its distal margin truncate, except 
first branched ray a little longer than first, 
pelvic-fin length contained in SL 4.1-5.5 
times; distance between tip of depressed 
pelvic fin and anal-fin origin about equal to 
anal-fin base length. 

Total vertebrae 46-50, 16-18 precaudals 
and 29-33 caudals (Table 3). 

Urogenital papilla with no apparent sex- 
ual dimorphism; located in a shallow de- 
pression immediately behind anus and be- 
tween pelvic fins about midway along length 
of their inner fin rays. 

Color in alcohol.—Most specimens pre- 
served in alcohol are countershaded with an 
abrupt demarcation at lateral line. Dorsal 
to the lateral line, sides and fleshy part of 
nape are dark to light grayish-purple or 
grayish-tan; cheeks and sides of snout sim- 
ilarly colored. Sides ventral to lateral line, 
venter of body, head and snout tip much 
lighter, often white. Dorsum of head dull 
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yellow (imparted by underlying bones) and 
finely streaked with irregular lines of dark 
chromatophores. Narial region flanked me- 
dially by short dark stripe dorsal to nasal 
bone, and usually by a short dark stripe dor- 
sal to “‘lacrimal.”’ Barbels dusky dorsally, 
white ventrally. Fins hyaline distally, but 
interradial membranes pale white to yellow- 
ish proximally. Some specimens have dark 
lines on anterior margins of dorsal-fin rays. 
In most specimens each caudal-fin lobe has 
a dark medial stripe tapering caudad from 
an obscure basal blotch over middle 3 or 4 
rays. 

Color upon capture.—Specimens from 
both the Orinoco and Amazon have a me- 
tallic green to brassy sheen on nape to either 
side of supraoccipital process, sides dorsal 
to pectoral fin, sides and venter of head. 
Dorsum of head over skull bones dark gray 
to black. Flanks, venter, adipose fin base, 
barbels, pectoral and dorsal spines white. 
All fins dull yellow-orange, and each caudal- 
fin lobe has a longitudinal dark gray to black 
stripe over middle 3 or 4 rays. 

Distribution and ecology. —Exallodontus 
presently is known to occur in Venezuela in 
the mainstem of the lower Rio Orinoco and 
in middle Orinoco basin in the Apure and 
Meta rivers, and in the Amazon mainstem 
near Iquitos, Peru and Manaus, Brazil (Fig. 
10). All specimens have been taken by bot- 
tom trawls in the main channels of large 
rivers at depths ranging from about 3-35 
m, in current speeds exceeding 1.5 m/sec, 
and on sandy to detritus-covered substrates. 
We expect that further collecting with trawls 
in large rivers of the Amazon and Orinoco 
systems will reveal a wider distribution of 
this species. Exallodontus aguanai is com- 
monly associated with other catfishes (pi- 
melodids, doradids, cetopsids, loricariids), 
electric fishes (sternopygids, apteronotids, 
rhamphichthyids, hypopomids) and fresh- 
water sciaenids (Lopez et al. 1985). 

Variation.—Despite the large distance 
between the Orinoco and Amazon samples 
of E. aguanai, there is no apparent differ- 
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entiation. The two Peruvian specimens have 
50 vertebrae in contrast to 46-47 in the Ori- 
noco subsample (Table 3). However, a total 
intraspecific range of variation of five ver- 
tebrae is not unexpectedly high for catfishes. 

Etymology.—The specific name, agua- 
nai, honors Sr. Leonidas Aguana of the In- 
stituto de Zoologia Tropical, Universidad 
Central de Venezuela, whose long friend- 
ship with the authors and intrepid collab- 
oration in the field have contributed greatly 
to this research and to Venezuelan ichthy- 
ology. 

Relationships. —This section begins with 
a delimitation and phylogenetic diagnosis 
of the subfamily Pimelodinae to which Ex- 
allodontus belongs. We then review a nested 
set of synapomorphies, in descending hi- 
erarchical order, that relate Exa/llodontus to 
subgroups of pimelodines. Inference of 
character polarities is based on the outgroup 
framework outlined above in Methods, and 
the outgroup taxa and specimens are listed 
below under comparative materials. Al- 
though we are unable to completely resolve 
the sister group relationship of Exa/lodon- 
tus, we have discovered sufficient evidence 
to develop a hypothesis on its proximate 
relatives. The results of this phylogenetic 
analysis are summarized in Fig. |. Except 
for the subfamily Pimelodinae, we use in- 
formal names to refer to various generic 
groups. We believe that formal naming and 
diagnosing of these subgroups would be pre- 
mature in light of ongoing research and 
manuscripts in preparation by us and Don- 
ald J. Stewart. 


Subfamily Pimelodinae 


Membership. —Based on examination of 
available specimens (those represented by 
skeletal specimens marked by *) or litera- 
ture descriptions, we assign the following 
nominal genera to the Pimelodinae (see also 
Fig. 1): Aguarunichthys, Bagropsis, Bergi- 
aria, Brachyplatystoma*, Calophysus*, 
Cheirocerus*, Conorhynchos, Duopalati- 
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nus*, Exallodontus*, Goslinia*, Hemiso- 
rubim*, Hypophthalmus*, Iheringichthys*, 
Leiarius*, Luciopimelodus, Megalonema*, 
Merodontodus, Perrunichthys, Parapime- 
lodus*, Paulicea*, Phractocephalus*, Pi- 
melodina*, Pimelodus*, Pinirampus*, Pira- 
mutana, Platynematichthys*, Platysilurus*, 
Platystomatichthys*, Pseudoplatystoma*, 
Sorubim*, Sorubimichthys*, and Stein- 
dachneridion*. 

Diagnosis. —Three synapomorphic char- 
acters support the group of nominal genera 
here united as the Pimelodinae. For addi- 
tional description and illustrations of these 
characteristics see Lundberg & McDade 
(1986), Lundberg et al. (1988), and Lund- 
berg et al. (1991). 

(1) Dendritic arrangement of lateral line 
tubes in skin of snout, cheek and nape (Fig. 
1 1A). Other pimelodids and most other cat- 
fishes, including diplomystids, have simple 
unbranched lateralis tubes. 

(2) Uniquely shaped, much elongated ar- 
ticulation surface on lateral ethmoid for pal- 
atine (Fig. 1 1B). Plesiomorphically this joint 
surface has the form of a foreshortened, in- 
verted triangle as is found in other pime- 
lodids and other outgroup catfishes, includ- 
ing diplomystids and tH ypsidoris. 

(3) Deep sutural joint between fifth and 
sixth centra (Fig. 12A & B). In other pi- 
melodids and most other catfishes, includ- 
ing diplomystids and +Hypsidoris, there is 
a typical intervertebral joint between the 
fifth and sixth centra. Megalonema, which 
we place in the Pimelodinae, is exceptional 
in having a normal, non-sutural joint be- 
tween vertebrae five and six (Stewart 1986a). 
Howes 1983:37, reported for Megalonema 
“the 5th and 6th centra fused within the 
vertebral complex,” based on a dissected 
specimen; our observations concur with 
Stewart’s and are made on cleared and 
stained specimens. We interpret this as a 
reversal in Mega/lonema, not a primitive 
characteristic, because Megalonema pos- 
sess the nested synapomorphies for three 
subgroups within the subfamily as outlined 
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below: “Group A,” the ‘“Calophysus-Pi- 
melodus clade,” and, in part, the ‘“‘Calo- 
physus group.” 

Lundberg et al. (1988) listed another pu- 
tative synapomorphy for the clade here re- 
ferred to as Pimelodinae: a bony canal, for 
an asymmetrically enlarged postcardinal 
vein, on the ventral surface, left side, of the 
Weberian complex at the angle between the 
centra and transverse processes. We have 
since observed that this feature occurs more 
broadly among pimelodids and in some 
other catfish families (e.g., Siluridae, Born- 
busch 1988). Among pimelodids the asym- 
metry of veins and left side bony canal are 
present in Pseudopimelodus apurensis and 
Zungaro zungaro. Based on other evidence, 
these two species belong to the monophy- 
letic subfamily Pseudopimelodinae that also 
includes the nominal genera Lophiosilurus 
and Microglanis (Lundberg et al. 1988, 
Lundberg et al. 1991). Available represen- 
tatives of the last two genera lack the venous 
and skeletal asymmetry. All other pimelo- 
dids examined, in particular the Rhamdi- 
inae (Lundberg et al. 1991, = Group B of 
Lundberg et al. 1988), have symmetrical 
postcardinal veins and lack bony canals. 
Consequently, the derived asymmetrical 
condition of the postcardinal veins is in- 
congruent with current hypotheses of rela- 
tionships. It remains to be determined if the 
asymmetrical structures are relevant to more 
inclusive taxonomic levels than suggested 
by Lundberg et al. (1988). 

Subfamily name. —The Pimelodinae takes 
its name from Pimelodus Lacépéde (1803), 
the oldest-named member genus. Giinther 
(1864) employed the name Pimelodina (not 
the genus) for an assemblage nearly equiv- 
alent to the Pimelodidae of modern authors. 
The subfamily name Pimelodinae has been 
applied to more or less the same group. Ei- 
genmann & Eigenmann (1890) first used Pi- 
melodinae for a subfamily within the Siluri- 
dae, then an ample family that included most 
catfishes (Bleeker 1862, Giinther 1864, Gill 
1872). Eigenmann & Eigenmann’s Pime- 
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lodinae excluded Calophysus, which they 
placed in its own subfamily, and included 
genera that are now placed in other subfam- 
ilies (Rhamdiinae and Pseudopimelodinae). 
With the acceptance of Regan’s (1911) cat- 
fish families, the Pimelodinae became a 
subfamily within the Pimelodidae. While 
various relatively apomorphic pimelodid 
genera were set off in their own subfamilies, 
the Pimelodinae has remained a large, poor- 
ly defined and catch-all group. Thus, Driver 
(1919) established the Luciopimelodinae for 
Luciopimelodus and Megalonema (Driver 
also included Perugia which has been shown 
to be a synonym of Pinirampus by Stewart 
1986a). Schultz (1944) united in the 
Sorubiminae the nominal genera Brachy- 
platystoma, Duopalatinus, Hemisorubim, 
Leiarius, Perrunichthys, Paulicea, Phracto- 
cephalus, Platynematichthys, Platysilurus, 
Platystomatichthys, Pseudoplatystoma, So- 
rubim, Sorubimichthys, and Steindachner- 
idion. Also, apparently based on shared ab- 
sence of certain obvious specializations, the 
auchenipterid catfishes were included in the 
Pimelodinae by Eigenmann & Allen (1942), 
but their classification position has never 
been followed. 

““Group A.’’—Within the taxon here 
named Pimelodinae, Lundberg et al. (1988) 
proposed an informally-named “Group A”’ 
that is the sister group to a small clade com- 
prising Phractocephalus, Leiarius and Per- 
runichthys (Fig. 1). Exallodontus belongs to 
“Group A.” 

In support of ““Group A” Lundberg et al. 
(1988), following the lead of Howes (1983), 
listed one synapomorphic feature: osseous 
‘aortic tunnel” or canal on ventral side of 
Weberian centra (Fig. 12B ao. ca.). The aor- 
tic canal, containing the dorsal aorta, is 
formed by extension of the superficial os- 
sification over the midventral aortic groove 
usually from centrum 1 to 5 or 6 (but re- 
stricted to the compound Weberian cen- 
trum in Megalonema). Other pimelodids 
and most other catfishes, including diplo- 
mystids and thypsidorids, have an open 
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midventral aortic groove on these centra 
(Fig. 12A ao. gr.). A more extensive type of 
aortic tunnel running from the basioccipital 
to beyond the sixth vertebra is found in the 
Ariidae, and small bridges of bone span the 
aortic groove in some doradids and Age- 
neiosus. 

Calophysus-Pimelodus clade.—Four pu- 
tative synapomorphies lead to a hypothesis 
of monophyly of a large group of genera 
within ““Group A” comprising the ‘“‘Calo- 
physus group”’ (Stewart 1986a), Megalone- 
ma, and our “‘Pimelodus group”’ (see below 
and Fig. 1). Stewart (1986a) presented ev- 
idence for monophyly of a “Calophysus 
group” including the genera Calophysus, Pi- 
nirampus, Pimelodina, Luciopimelodus and 
Aguarunichthys. Stewart excluded Megalo- 
nema from the “Calophysus group,” but 
noted that these taxa share derived char- 
acteristics of the slender pectoral spine, high 
pectoral fin-ray count, and loss of the pos- 
terior cleithral process. We tentatively place 
Megalonemaas the sister taxon to the “‘Cal- 
ophysus group.” Howes (1983) suggested 
that Hypophthalmus, usually isolated in its 
own family, may be closely related to a group 
of pimelodids including some members of 
our “‘Calophysus-Pimelodus clade.’ In 
agreement with Howes, we classify Hypo- 
phthalmus among the Pimelodidae (and Pi- 
melodinae). However, Hypophthalmus does 
not share the synapomorphies that support 
the ‘““Calophysus-Pimelodus clade” and we 
consider its position to be indeterminate 
within the subfamily. Exallodontus is a 
member of the ““Calophysus-Pimelodus 
clade.” The four synapomorphies of this 
lineage follow. 

(1) Ossified posterior part of ethmoid 
plate, i.e., posteroventral part of meseth- 
moid, has parallel sides, and abruptly- 
rounded, to nearly right-angled, corners (Fig. 
13A; see also fig. 5B of Pimelodus pictus, 
Lundberg & McDade 1986; and fig. lc of 
Pimelodina flavipinnis, Stewart 1986a). 
Also, because the vomer lacks prominent 
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lateral processes, the synchondral (some- 
times sutural) joint between the meseth- 
moid and lateral ethmoid is widely exposed. 
In its plesiomorphic form, found in pseu- 
dopimelodines (Lundberg et al. 1991), other 
pimelodines, and most other catfishes in- 
cluding diplomystids and thypsidorids, the 
ethmoid plate has concave sides and acute- 
ly-angled posterolateral corners. Lundberg 
& McDade (1986), Ferraris (1988) and 
Lundberg et al. (1991) described another 
uniquely and separately derived form of the 
lateral synchondral joint between the mes- 
ethmoid and lateral ethmoid that charac- 
terizes the subfamily Rhamdiinae. 

(2) Mesethmoid cornua abruptly deflect- 
ed ventrad and with a small or no median 
cleft (Fig. 13A; see also Lundberg & McDade 
1985: fig. SB, Stewart & Pavlik 1985: fig. 2; 
Stewart 1986a: fig. 1c). In other pimelodids 
and catfishes that have mesethmoid cornua, 
including diplomystids and thypsidorids, 
these structures taper anterolaterally in the 
horizontal plane without a marked down- 
ward deflection. 

(3) Coronoid process of mandible very 
deep, and formed of steep, slender processes 
of dentary and angular part of anguloarticu- 
lar bones (Fig. 13B). The coronoid process 
is relatively much less prominent in other 
pimelodids and most other catfishes, in- 
cluding diplomystids and thypsidorids (e.g., 
Lundberg & McDade 1986: fig, 9). 

(4) “Cleithral ring’? comprised of supra- 
cleithrum’s lateral and medial processes plus 
fourth transverse process that together sur- 
round dorsal limb of cleithrum (Fig. 12B cl. 
ring). Despite debate over the composition 
of the upper element of the catfish shoulder 
girdle, Lundberg (1975) and Fink & Fink 
(1981) would agree that the ventral part of 
the bone that articulates with the cleithrum 
should be termed supracleithrum. In most 
pimelodids, and catfishes generally, includ- 
ing diplomystids and thypsidorids, the ven- 
tral part of the supracleithrum has a deep 
“cleithral notch”’ flanked by two parallel or 


VOLUME 104, NUMBER 4 


divergent processes that together clasp the 
pointed dorsal limb of the cleithrum (Fig. 
12A cl. notch; see also Lundberg 1975: fig. 
2B and C). Primitively, the two processes 
of the supracleithrum are unequally devel- 
oped: the lateral process is the longer, 
whereas the medial process is shorter and 
has a major articulation site on its posterior 
surface for the expanded anterior limb of 
the transverse process of vertebra four. In 
the formation of the “‘cleithral ring” of the 
““Calophysus-Pimelodus clade,” the fourth 
transverse process is drawn out posteriorly 
and converges on the medial surface of the 
supracleithrum’s lateral process with which 
it has a firm, ligamentous union. Also, the 
supracleithrum’s lateral process is drawn out 
posteroventrally to make contact with a 
flange of the cleithrum that projects dorsal 
to the otherwise concave posterior margin 
between the upper cleithral limb and pos- 
terior cleithral process. 

““Pimelodus group.” — Within the ‘“‘Calo- 
physus-Pimelodus clade” we have identified 
one putative synapomorphy for a mono- 
phyletic group including the nominal genera 
Cheirocerus, Duopalatinus, Exallodontus, 
Theringichthys, Parapimelodus, Pimelodus, 
Platysilurus, and Platystomatichthys. The 
genera Bagropsis, Bergiaria, and Conorhyn- 
chos are tentatively included in this lineage 
based on external characters, but we have 
not examined skeletonized specimens. The 
synapomorphy supporting this clade is: 
tranverse processes of vertebrae four and 
five are sutured to their lateral edges (Fig. 
12B). This broad union of the transverse 
processes creates a longer and broader os- 
seous sheet over the swmbladder than in 
any other pimelodids and most other cat- 
fishes, including diplomystids and thypsi- 
dorids. Lundberg & McDade (1986) and 
Lundberg et al. (1991) described and illus- 
trated various conditions of the form of the 
fourth, fifth and sixth transverse processes 
in the Pimelodidae. The primitive condi- 
tion in the family, as identified by outgroup 
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comparison, is found in Leiarius, Microgla- 
nis (Lundberg & McDade 1986: fig. 46), 
Pseudopimelodus, Lophiosilurus and Zun- 
garo in all of which the posterior limb of 
the fourth transverse process tapers to a 
blunt tip, and there is a deep notch between 
this process and the much smaller fifth 
transverse process. In other pimelodid gen- 
era a distinct and usually deep notch be- 
tween the fourth and fifth transverse pro- 
cesses is retained (Fig. 12A). 

Within the ““Pimelodus group” the rela- 
tionships of Bagropsis, Bergiaria, and 
Conorhynchos have not been studied by us 
and are unresolved. The other genera of the 
group can be assigned to two smaller clades. 
The first clade includes Platysilurus and 
Platystomatichthys whose close relationship 
is indicated by two features that may be 
unique among catfishes: (1) narrow dorso- 
Median groove extending from posterior 
fontanelle across supraoccipital process onto 
anterior nuchal plate (supraneural), and (2) 
greatly hypertrophied maxillary bone that 
reaches, within its barbel, to about the anal- 
fin origin. The second clade within the “‘Pi- 
melodus group” contains Cheirocerus, Duo- 
palatinus, Exallodontus, Iheringichthys, 
Parapimelodus, and Pimelodus. This align- 
ment is suggested by the apomorphically 
extensive posterior development of super- 
ficial ossification of the Weberian complex 
centra that ventrally covers the seventh cen- 
trum (Fig. 12B). Other pimelodids (except 
one known to us) and most other siluri- 
forms, including diplomystids and thypsi- 
dorids, have the seventh centrum exposed 
ventrally and the superficial ossification re- 
stricted to more anterior vertebrae (Fig. 
12A). The single exception among the pi- 
melodids is Brachyplatystoma rousseauxi 
that has the seventh centrum completely 
covered by superficial ossification. We have 
interpreted this as a homoplasious similar- 
ity between B. rousseauxi and the “Pime- 
lodus group.” B. rousseauxi not only lacks 
the other synapomorphies of the “‘Calophy- 
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sus-Pimelodus clade” and the Pimelodus 
group, but instead shares several unique 
apomorphies with species currently classi- 
fied in the nominal genera Brachyplatysto- 
ma and Goslinia (Nass, in prep.). 

Pimelodus. —In the literature dating back 
to at least Eigenmann & Eigenmann (1888, 
1890), Exallodontus aguanai would be 
identified as a species of Pime/odus. For the 
reasons given above we have chosen to de- 
scribe Exallodontus as a new genus. As- 
signment of EF. aguanai to Pimelodus would 
make a bad situation worse. Pimelodus has 
an old and complex taxonomic history in- 
volving catfishes from all over the world. 
Even restricted as it is now to a group of 
South American catfishes, Pimelodus is 
complex (e.g., P. heteropleura is a member 
of the Rhamdiinae, closely similar to 
Brachyrhamdia and Pimelodella), the spe- 
cies-level taxonomy of the species and pop- 
ulations similar to the type species P. ma- 
culatus is unsettled, and the genus has not 
been diagnosed in an explicit phylogenetic 
framework. A revision of Pimelodus is un- 
derway by D. J. Stewart. 

Here we offer some data on a character 
complex that might prove useful in a phy- 
logenetic diagnosis of Pimelodus. Most cat- 
fishes have a relatively simple pattern of 
trigeminofacial nerve foramina in the 
prootic and pterosphenoid in contrast to 
other otophysans and teleosts (Howes 1983). 
Our survey suggests that the majority of si- 
luriform families have one large foramen 
on the prootic-pterosphenoid boundary (Fig. 
14A), or rarely in the prootic alone, for the 
major branches of the fifth and seventh cra- 
nial nerves, i.e., the maxillary and mandib- 
ular branches of the trigeminal, and the hyo- 
mandibular and palatine trunks of the facial. 
Separate small foramina are usually present 
for the superficial ophthalmic branches of 
the fifth and seventh nerves. Diplomystids 
(also, Howes 1983, lists some other catfish- 
es) have the single trigeminofacial foramen 
confluent with the optic foramen in the or- 
bitosphenoid. The single trigeminofacial fo- 


ramen is also the general condition for pi- 
melodids, being found in the subfamilies 
Rhamdiinae and Pseudopimelodinae, and 
most Pimelodinae. In a few Pimelodinae, 
including Calophysus (Fig. 14B), Goslinia, 
Hypophthalmus (Howes 1983: fig. 17), Pi- 
melodina, and Sorubim, the main branches 
of trigeminal and facial exit through their 
own separate foramina. Outside of the Pi- 
melodidae the facial nerve foramen is sub- 
divided in some silurids (Belodontichthys, 
Kryptopterus, Silurus). In several species of 
Pimelodus (blochi, grosskopfi, coprophagus, 
cf. clarias from the Rio Magdalena, and pic- 
tus, but not ornatus or altissimus) there is 
an additional foramen (Fig. 14C). In these 
species there are three separate foramina, 
one each for the maxillary, mandibular and 
hyomandibular (facial) nerves. These spe- 
cies also have smaller foramina and canals 
through the prootic and pterosphenoid. De- 
tails of this complex anatomy remain to 
worked out across a wide swath of pime- 
lodids. At present it is clear, however, that 
many species of Pime/odus share an unusual 
derived condition of the trigeminofacial fo- 
ramina. That E.xal/odontus lacks this fea- 
ture and is like the majority of other pi- 
melodids is consistent with our description 
of the genus as taxically distinct from Pi- 
melodus. 

Comments on some papers by Howes. — 
As noted above, Howes (1983) argued for 
a relationship of Hypophthalmus within the 
Pimelodidae. We agree and assign this high- 
ly specialized genus to the Pimelodinae. 
Howes (1983) also proposed “three major 
groups” of pimelodids and listed exemplar 
members and some characters for each. 
Howes’ third group (Rhamdia, Pimelodella, 
Heptapterus) includes members of the 
Rhamdiinae (Lundberg & McDade 1986, 
Lundberg et al. 1991). The characters listed 
by Howes for this group are relatively ple- 
siomorphic among pimelodids, i.e., unen- 
capsulated swimbladder without cecae or 
compressor muscles, and five vertebrae in- 
cluded in the Weberian complex. Howes’ 
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Fig. 14. Trigeminofacial foramina in A. Rhamdia wagneri, DU-F-1021, B. Calophysus macropterus, DU- 
F-985, C. Pimelodus grosskopfi, DU-F-919, Scale bar for A and C = 2 mm, for B = | mm. 
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first group (Calophysus, Iheringichthys, Lu- 
ciopimelodus, Megalonema, Parapimelo- 
dus, Pimelodina, Pinirampus, Pimelodus 
(part)) plus his second (Pseudoplatystoma, 
Hemisorubim, Sorubim, Pimelodus (part)) 
include members of our “Group A”’ diag- 
nosed, as above, by the aortic tunnel. The 
characters listed by Howes for his second 
group are also relatively plesiomorphic or 
uncertainly apomorphic among catfishes, 
1.€., unencapsulated swimbladder with 
muscular walls, and a maxillary barbel re- 
tractor muscle. Howes characterized his first 
group as having partially encapsulated 
swimbladder, but this is contradicted by our 
specimens. of Iheringichthys and Parapi- 
melodus, and we have not observed speci- 
mens of Pimelodus with such a condition. 
Otherwise this group corresponds with 
Stewart’s ““Calophysus group.” 

Howes (1983) also noted the presence of 
two oddly-shaped pterygoid bones anterior 
to the metapterygoid in some members of 
his first group: Calophysus, Iheringichthys, 
Parapimelodus, Pinirampus, and Pimelodus 
maculatus. These bones are a “scythe- 
shaped” medial element between the lateral 
ethmoid and palatine, and a slender rod- 
like element lateral to the palatine. Respec- 
tively, we would term these bones, following 
Regan (1911), entopterygoid (=mesoptery- 
goid or endopterygoid) and ectopterygoid. 
We also find similarly shaped entopterygoid 
and ectopterygoid elements in Cheirocerus, 
Duopalatinus, Exallodontus, Megalonema, 
Pimelodina, and Pimelodus (all species ex- 
amined). These genera plus the ones cited 
by Howes are members of the ““Calophysus- 
Pimelodus clade,” but this group is not 
strictly characterized by such pterygoid 
bones. Platysilurus and Platystomatichthys, 
members of the clade, have instead plate- 
like anterior pterygoid elements, and Leiari- 
us, nota member of the clade, has the scythe- 
shaped and rod-like configuration. Various 
other conditions of the anterior pterygoid 
bones and associated tooth plates in the Pi- 
melodinae remain to be described and their 
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distributions determined precisely. At pres- 
ent we do not employ the form of the pter- 
ygoid bones in diagnoses of pimelodine sub- 
groups. 

The terminology of the pterygoid ele- 
ments has been problematical. In a recent 
paper on the homologies of catfish ptery- 
goids Howes & Teugels (1989) concluded 
that the two anterior elements are frag- 
mented parts of the entopterygoid or sesa- 
moid bones formed in ligaments. Howes & 
Teugels (1989) consider the ectopterygoid 
and entopterygoid to be represented in cat- 
fishes by ventral and anterodorsal osseous 
laminae fused with the metapterygoid. Giv- 
en current information this appears to be 
an unnecessarily complicated interpreta- 
tion. From Howes & Teugels’ (1989) de- 
velopmental series of Corydoras (Callich- 
thyidae), Clarias (Clariidae) and Ageneiosus 
(Ageneiosidae), and ours of Pinirampus (Pi- 
melodidae), entopterygoid and ectoptery- 
goid centers of ossification are not seen to 
form separately and then to fuse with the 
metapterygoid. Rather, as Howes & Teugels 
(1989) correctly describe, the metaptery- 
goid begins as an endochondral bone on the 
pterygoquadrate cartilage and later antero- 
dorsal and ventral laminae extend outward 
from it. This does not appear to be different 
from the endochondral quadrate and hyo- 
mandibula which in many catfishes develop 
membranous, laminar extensions into sur- 
rounding connective tissues. The most 
primitive form of the anterior pterygoids in 
siluriforms appears to be that of diplomys- 
tids, and here we disfavor Arratia’s (1987) 
terminology for these as “additional pter- 
ygoid”’ and “‘bone 4 of McMurrich.” In di- 
plomystids there are two small toothless 
plates anterior to the metapterygoid, the 
more lateral of which is at the posterior tip 
of the palatine, in line with the main axis 
of the metapterygoid, and the other is offset 
medially. Although these bones are not in 
sutural contact they have the expected rel- 
ative positions of ectopterygoid (more lat- 
eral and contacting the palatine) and entop- 
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terygoid (more medial). It is our belief that 
the most parsimonious interpretation of the 
scythe-shaped and rod-like elements of some 
pimelodids is that they are apomorphic con- 
ditions of the entopterygoid and ectopter- 
ygoid respectively but that their level of tax- 
onomic generality within the subfamily 
Pimelodinae remains to be determined. 
Comparative material examined. —List- 
ed below are first, alcohol preserved speci- 
mens of pimelodines used in morphometric 
comparisons of Exallodontus, and, second, 
skeletal specimens by subfamilies of Pi- 
melodidae and, lastly, other families. 
Alcohol preserved specimens. —Number 
of specimens and range of standard lengths 
follow catalogue number. Calophysus ma- 
cropterus DU-F-(JGL 30-78), 2, 168-175, 
Venezuela, Orinoco Delta region; DU-F- 
(JGL 19-78), 2, 141-155, Venezuela, Ori- 
noco Delta region; Duopalatinus emargina- 
tus USNM 44974, 1, 176, Brazil, Rio das 
Velhas; Duopalatinus peruanus ANSP 
158185, 1, 139, Venezuela, Puerto Ayacu- 
cho; ANSP 160189, 3, 80-86, Venezuela, 
Amazonas; ANSP 160203, 1, 80, Venezue- 
la, Amazonas; MBUCV-V-14991, 2, 113, 
Venezuela, Rio Arauca; Pimelodina flavi- 
pinnis DU-F-(T 77-79), 1, 141, Venezuela, 
Orinoco Delta region; DU-F-(HLR 40-79), 
4, 129-232, Venezuela, Orinoco Delta re- 
gion; DU-F-(HLR 22-79), 2, 85-123, Ven- 
ezuela, Orinoco Delta region; “‘“Pimelodus 
A” from the Orinoco, DU-F-(HLR 6-79), 
4, 132-170, Venezuela, Orinoco Delta re- 
gion; DU-F-(HLR 12-79), 2, 118-152, Ven- 
ezuela, Orinoco Delta region; DU-F-(HLR 
13-79), 1, 156, Venezuela, Orinoco Delta 
region; DU-F-(HLR 19-79), 1, 98, Vene- 
zuela, Orinoco Delta region; DU-F-(HLR 
22-79), 1, 167, Venezuela, Orinoco Delta 
region; DU-F-(JGL 40-78), 3, 46-122, Ven- 
ezuela, Orinoco Delta region; ‘“‘Pimelodus 
cf. A” from the Amazon, FMNH 41508, 2, 
121-135, Brazil, Para; USNM 121857, 3, 
115-145, Brazil, Belem; FMNH 52572, 1, 
177, Brazil, Amazonas; IU 4266 (at CAS), 
2, Peru, Pebas; CAS 6612, 1, Brazil, Belém; 
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CAS 6649, 2, Brazil, Belem; CAS 6650, 1, 
Brazil, Belem; CAS 6582, 1, Brazil, Belém; 
SU 22178 (at CAS), 22, Brazil, Para; Pi- 
melodus altissimus CAS 55369, Paratype, 
1, 166, Peru, Rio Ucayali; Pimelodus altis- 
simus (a complex of species), MZUSP 
24587, 5, 140-161, Brazil, Rio Acre; MNJR 
4863, 1, 108, Brazil, Rio Madeira; SU 33386 
(at CAS), 1, 93, Peru, Pebas; UMMZ 
205085, 4, 98-146, and AMNH 40138, 2, 
114-114, Bolivia, Rio Marmore; ANSP 
SOMOS eertsaiGquitos mills NIM 
124879, 2, 166-186, Rio Ambiyacu; Pi- 
melodus blochi DU-F-(JNB 90-78), 3, 85- 
103, Venezuela, Orinoco Delta region; DU- 
F-(JNB 47-78), 7, 68-200, Venezuela, Ori- 
noco Delta region; DU-F-(JNB 95-79), 4, 
96-143, Venezuela, Orinoco Delta region; 
Pinirampus pirinampu DU-F-(JNB 30-78), 
1, 185, Venezuela, Orinoco Delta region. 
Skeletal materials. — Following catalogue 
number, in parentheses, are number of 
specimens, type of preparation and stan- 
dard length (or as indicated skull length) in 
mm, when available. Abbreviations for 
preparations of skeletal specimens: c&s— 
cleared and alizarin stained, diss—dissec- 
tion, dry—dry skeleton, xr—radiograph. 
Pimelodinae: Brachyplatystoma filamen- 
tosum DU F1052 (1, dry, ca. 220 skull 
length) Venezuela; DU F1079 (1, dry, ca. 
200 skull length) Venezuela; DU F1080 (1, 
dry, ca. 200 skull length) Venezuela; 
Brachyplatystoma juruense DU F983 (1, dry, 
ca. 185) Venezuela; DU F1071 (1, dry, 590) 
Venezuela, MBUCV-V-ES13 (1, dry, 568) 
Venezuela; Brachyplatystoma rousseauxi 
DU F981 (1, dry, ca. 650) Venezuela; DU 
F1051 (1, dry, ca. 185 skull length) Vene- 
zuela; DU F1057 (1, dry, ca. 155 skull length) 
Venezuela; DU F1078 (1, dry, ca. 276 skull 
length) Venezuela, MBUCV-V-uncat. (1, 
dry, 132) Venezuela, MBUCV-V-uncat. (1, 
dry, ca. 270 skull length) Venezuela; 
Brachyplatystoma vaillanti DU F994 (dry), 
DUM RTOS4 (la drywes7 0) mVenezuela: 
MBUCV-V-CT235 (2, c&s, 114-116) Ven- 
ezuelaj MBUCV-V-uncat. (1, dry, 370) 
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Venezuela; Calophysus macropterus DU 
F985 (1, dry, 403) Venezuela; DU F1009 
(1, c&s, 128) Venezuela; DU F1049 (1, dry, 
217) Venezuela; DU F1103 (1, dry, 405) 
Venezuela; MBUCV-V-CT102 (1, c&s, 
212); Cheirocerus abuelo MBUCV-V-CT1 
(1, c&s, 154) Venezuela; Exallodontus agua- 
nai DU F977 (1, dry, ca. 166) Venezuela; 
DU F865 (1, c&s, 82) Venezuela; DU F1047 
(1, dry, ca. 186) Venezuela; DU F1048 (1, 
dry, ca. 72) Venezuela; Duopalatinus pe- 
ruanus ANSP 160189 (1, c&s, 83) Vene- 
zuela; Goslinia platynema DU F992 (1, dry, 
ca. 415) Venezuela; DU F993 (1, dry, 182 
skull length) Venezuela; DU F1076 (1, dry, 
ca. 561) Venezuela, MBUCV-V-CT443 (1, 
c&s) Venezuela, MBUCV-V-uncat (1, dry, 
767) Venezuela; Hemisorubim platyrhyn- 
chos MBUCV-V-CT196 (1, c&s, 89) Ven- 
ezuela; MCZ uncat. (1, dry) Brazil; Hypo- 
phthalmus edentatus DU F931 (1, dry, 352) 
Venezuela; DU F1043 (1, dry, 380) Vene- 
zuela; DU F1044 (1, dry, 390) Venezuela; 
MBUCV-V-uncat. (1, dry, 230) Venezuela; 
Theringichthys labrosus DU F1000 (1, c&s, 
86) Argentina; Leiarius marmoratus DU 
F987 (1, dry, ca. 320) Venezuela; DU F1036 
(1, dry, 240) Venezuela; DU F1037 (1, dry, 
210) Venezuela; DU F1053 (1, dry, 226) 
Venezuela; DU F1054 (1, dry, 276) Vene- 
zuela; DU F1055 (1, dry, 208) Venezuela; 
DU F1056 (1, dry, 293) Venezuela; 
MBUCV-V-CT234 (1, c&s, 52) Venezuela; 
Megalonema cf. xanthum DU F1011 (1, 
c&s, 72) Venezuela; DU F1001 (1, c&s, 72) 
Venezuela; Megalonema sp. DU F998 (1, 
c&s, 82) Venezuela; Parapimelodus nigri- 
barbis MCP 6959 (1, c&s, 94) Brazil; Para- 
pimelodus valenciennes MCP 12969 (1, 
c&s, 97) Venezuela; Paulicea lutkeni DU 
F982 (1, dry, 375) Venezuela; MBUCV-V- 
ES25 (1, dry, 260) Venezuela; Perrunichthys 
perruno MBUCV-V-14178 (1, diss) Vene- 
zuela; Phractocephalus hemiliopterus DU 
F925 (1, dry, 265) Venezuela; MBUCV-V- 
CT328 (1, c&s, 159), MBUCV-V-uncat. (3, 
dry, 415-ca. 800) Venezuela; Pimelodina 
flavipinnis DU F989 (1, dry, 310) Venezue- 
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la; DU F1008 (1, c&s, 107) Venezuela; Pi- 
melodus sp. (“‘altipinnis’) SU (at CAS) 
54122 (1, dry, 35 skull length) Brazil; ‘‘Pi- 
melodus A” (Orinoco) DU F1006 (1, c&s, 
136) Venezuela; DU F1010 (1, c&s, 37) 
Venezuela; Pimelodus altissimus AMNH 
40138 (1, c&s, 123) Bolivia; Pimelodus blo- 
chi DU F988 (3, dry, ca. 95-100) Venezue- 
la; DU F1037 (1, dry, 210) Venezuela; DU 
F1077 (1, dry, ca. 214) Venezuela; DU- 
F1094 (1, dry, ca. 80) Venezuela; DU F1096 
(1, dry, ca. 70) Venezuela; DU F1101 (1, 
dry, ca. 72) Venezuela, MBUCV-V-CT242, 
CT243, CT244, CT284 (11, c&s, 24—93) 
Venezuela; Pimelodus  coprophagus 
MBUCV-V-CT150 (2, c&s) Venezuela; Pi- 
melodus grosskopfi DU F919 (dry) Colom- 
bia; Pimelodus ornatus MBUCV-V-CT145 
(2, c&s, 104-110) Venezuela; Pimelodus 
pictus DU F866 (c&s), MBUCV-V-CT70 
(2, c&s, 60-67) Venezuela; DU F1012 (1, 
c&s, 65) Venezuela; Pimelodus cf. clarias 
DU F922 (1, dry, 212) Colombia; P. “‘gros- 
kopfei’> DU F919 (1, dry, 220) Colombia; 
Pinirampus pirinampu DU F984 (1, dry, 
470) Venezuela; DU F1143 (11, c&s, 10- 
56) Venezuela, MBUCV-V-CT97, CT142 
(3, c&s, 78-93) Venezuela, MBUCV-V- 
ES14 (2, dry, 310-572) Venezuela; Platy- 
nematichthys notatus MBUCV-V-uncat. (1, 
dry, 462) Venezuela; Platysilurus sp. DU 
F986 (1, dry, 186); DU F921 (1, dry, 230) 
Venezuela, MBUCV-V-CT92 (2, c&s, 36— 
102) Venezuela; Platystomatichthys sturio 
MBUCV-V-CT111 (1, c&s, 64) Venezuela; 
SU 22463 (at CAS) (1, dry, 96 skull length) 
Brazil; Pseudoplatystoma faciatum DU 
F864 (1, dry) Venezuela; DU F990 (1, dry, 
970) Venezuela; DU F991 (1, dry, 258) 
Venezuela; DU F1060 (1, c&s, ca. 316) 
Venezuela; DU F1098 (1, dry, 215 skull 
length) Venezuela; DU F1100 (1, dry, ca. 
395) Venezuela; DU F1125 (1, dry, ca. 240 
skull length) Venezuela, MBUCV-V-CT489, 
CT491, CT492 (3, c&s, 25-66) Venezuela; 
MBUCV-V-ES17, uncat. (3, dry, 165-523) 
Venezuela; Pseudoplatystoma tigrinum DU 
F921 (1, dry, 230) Venezuela; DU F997 (1, 
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dry, 275 skull length) Venezuela; DU F1099 
(1, dry, ca. 335) Venezuela, MBUCV-V- 
ES16 (1, dry, 557) Venezuela, MBUCV-V- 
CT uncat. (1, c&s, 25) Venezuela; Sorubim 
lima MBUCV-V-CT91, CT105, CT114 (, 
c&s, 38-140) Venezuela; MBUCV-V-ES8 
(4, dry, 195-226) Venezuela; Sorubim sp. 
DU F923 (1, dry, 336) Colombia; DU F1095 
(1, dry, 195} Venezuela; Sorubim sp. 
MBUCV-V-uncat. (1, dry, ca. 500) Vene- 
zuela; Sorubimichthys planiceps MBUCV- 
V-CT505 (1, c&s) Venezuela, MBUCV-V- 
uncat. (1, dry, 265 skull length) Venezuela; 
Steindachneridion parahybae MCZ 25522 
(1, dry) Brazil; MCZ 25523 (1, dry) Brazil. 

Pseudopimelodinae: Lophiosilurus alex- 
andri FMNH 95987 (1, c&s, 83) Brazil; Mi- 
croglanis poecilus DU F1014 (3, c&s, 26—- 
27) Venezuela; FMNH 9478 (4, c&s, 22- 
24) Venezuela; Microglanis secundus 
MBUCV-V-CT94 (3, c&s, 31-34) Vene- 
zuela; Pseudopimelodus apurensis DU F924 
(1, dry, 430) Venezuela; DU F980 (1, dry, 
ca. 350) Venezuela, MBUCV-V-ES12 (1, 
dry, 418) Venezuela; DU-F1040 (1, dry, 285) 
Venezuela; Pseudopimelodus raninus 
MBUCV-V-CT95 (3, c&s, 58-72) Vene- 
zuela; Pseudopimelodus sp. DU F1102 (1, 
dry, ca. 75) Venezuela; Pseudopimelodus sp. 
MBUCV-V-CT222 (3, c&s, 30-52) Vene- 
zuela; Zungaro zungaro DU F920 (1, dry, 
207) Colombia. 

Rhamdiinae: Acentronichthys leptos 
FMNH 56902 (1, c&s, 37) Brazil; Brachy- 
glanis magoi MBUCV-V-2600, CT139 (2, 
c&s, 48-50) Venezuela; MBUCV-V-uncat, 
(1, diss) Venezuela; Brachyglanis melas 
MBUCV-V-15919 (1, xr) Venezuela; 
Brachyglanis sp. AMNH 74394 (1, c&s) 
Venezuela; Brachyrhamdia imitator ANSP 
139850 (2, c&s, 40) Venezuela; DU F1144 
(2, c&s, 36—41) Venezuela; Cetopsorhamdia 
picklei MBUCV-V-CT98, CT138, CT264 
(3, c&s, 56-65) Venezuela; Cetopsorhamdia 
rosae ANSP 137968 (c&s); Cetopsorhamdia 
sp. ROM ACCS5056-RC86-42 (1, c&s, 49) 
Peru; Chasmocranus longior MBUCV-V- 
9817 CT 137 (4, c&s, 28-56); Chasmocra- 
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nus sp. DU F1005 (2, c&s, 22—25) Vene- 
zuela; DU F1002A (1, c&s, 27) Venezuela; 
ANSP 165353 (2, c&s, 57-58) Venezuela; 
Gladioglanis conquistador FANH 94973 (5, 
c&s, 27-32) Ecuador; Gladioglanis macha- 
doi DU F1001(1, c&s, 28), MBUCV-V-7293 
(2, c&s, 23-26) Venezuela; FMNH 94793 
(5, c&s, 20-28) Colombia; Goeldiella eques 
AMNH 13669 (c&s); Heptapterus musteli- 
nus FMNH 56897 (1, c&s, 49) Brazil; Hept- 
apterus sp. FMNH 83860 (1, c&s, 76); DU 
F1002B (1, c&s, 30) Venezuela; Jmparales 
panamensis USNM 308587 (1, c&s, 54) 
Panama; Jmparfinis sp. ANSP 135899 (c&s); 
ANSP 149927 (1, c&s, 43); Imparfinis sp. 
ROM ACCS5056-RC86-31 (1, c&s, 62) Peru; 
Leptorhamdia essequibensis MBUCV-V- 
6959 (X); Leptorhamdia cf. marmoratus 
AMNH 74403 (c&s) Venezuela; Medemich- 
thys guayaberensis ICN-NHM uncat. (2, 
c&s, 30-31) Colombia; Myoglanis sp. 
MBUCV-V-CT78 (1, c&s, 70) Venezuela; 
Myoglanis sp. AMNH 74407 (c&s); Nan- 
norhamdia nemacheir DU F1004 (1, c&s, 
25) Venezuela; USNM 121163 (1, c&s, 54) 
Venezuela; Nannorhamdia pseudonema- 
cheir DU F1003 (3, c&s, 31-32) Venezuela; 
Nannorhamdia sp. MBUCV-V-14257 (1, 
c&s, 37) Venezuela; Nannorhamdia sp. 
MBUCV-V-14264 (1, c&s 49) Venezuela; 
Nannorhamdia sp. MBUCV-V-14346 (1, 
c&s, 34) Venezuela; Nannorhamdia sp. 
MBUCV-V-14464 (1, c&s, 32) Venezuela; 
Nannorhamdia sp. MBUCV-V-9215 (c&s); 
Pariolius armillatus ANSP 130596 (1, c&s, 
35) Peru; Pariolius fasciatus ANSP 128696 
(c&s); Pariolius sp. ANSP 178696 (2, c&s, 
34-36); Pimelodella chagresi USNM 308586 
(1, c&s, 82) Panama; Pimelodella cristata 
MBUCV-V-CT93, CT575, CT576 (4, c&s, 
129-166) Venezuela; Pimelodella hasemani 
DU F1007 (3, c&s, 43-46) Venezuela; Pi- 
melodella metae MBUCV-V-CT526, 
CT528 (3, c&s, 64-99) Venezuela; Pime- 
lodella sp. DU F979 (1, dry, ca. 80) Vene- 
zuela; DU F1013 (1, c&s, 88) Venezuela; 
DU F1097 (2, dry, 55-92) Venezuela; DU 
F1104 (1, dry, 85) Venezuela; Rhamdiinae 
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gen. et sp. indet. MBUCV-V-9215 (1, c&s, 
60) Venezuela; “‘Pimelodus” (cf Brachy- 
rhamdia) heteropleura AMNH 52410 (2, 
c&s, 38); Rhamdella sp. MBUCV-V-CT 190 
(1, c&s, 119) Venezuela, USNM 270038 
(c&s); Rhamdia quelen MBUCV-V-CT214, 
CT215, CT291, CT296 (7, c&s, 101-126) 
Venezuela, MBUCV-V-ESI15 (3, dry, ca. 
245) Venezuela; Rhamdia sebae DU F861 
(1, c&s, 57) Venezuela; Rhamdia wagneri 
DU F1021 (1, dry, 204) Panama; Rhamdia 
sp. DU F978 (3, dry, ca. 95-100) Venezuela; 
Rhamdia sp. MBUCV-V-14048 (1, c&s) 
Venezuela; Rhamdia sp. USNM 270038 (1, 
c&s, 110) Venezuela. 

Other siluriforms: Ageneiosidae: Ageneio- 
sus brevifilis DU F927 (1, dry, 133) Vene- 
zuela, MBUCV-V-uncat. (1, dry, 350) Ven- 
ezuela; Ageneiosus ucayalensis DU F928 (1, 
dry, 226) Venezuela; DU F1068 (1, dry, 316) 
Venezuela; Ageneiosus sp. DU F1145 (1, 
c&s, 60) Venezuela; Akysidae: Acrocordont- 
ichthys melanogaster FANH 68010 (1, c&s, 
38) Borneo; Akysis sp. UMMZ 214905 (1, 
c&s, 36) Vietnam; Amblycipitidae: Ambly- 
ceps mangois UMMZ 208651 (1, c&s, 35) 
Bangladesh; Liobagrus andersoni DU F1108 
(2, c&s, 86-90) Korea; Liobagrus formo- 
sanus DU F1116 (1, c&s, 75) Taiwan; DU 
F1117 (1, c&s, 78) Taiwan; Liobagrus me- 
diadiposalis DU F1109 (1, c&s, 82) Korea; 
DU F1111 (1, c&s, 83) Korea; Liobagrus 
obesus DU F1110 (2, c&s, 80-90) Korea; 
Liobagrus xiurenensis DU F1124 (1, c&s, 
90) China; Amphiliidae: Amphilius jacksoni 
UMMZ 199987 (2, c&s, 32-85) Zambia; 
Ariidae: Ariopsis seemani DU FI017 (1, dry, 
243) Panama; DU F1019 (1, dry, 130) Pan- 
ama; Arius felis DU F995 (1, dry, 175) North 
Carolina; Arius jordani DU F1020 (1, dry, 
210) Panama; Arius kessleri DU F1015 (1, 
dry, 320) Panama; DU F1016 (1, dry, 165) 
Panama; Arius proops USNM 214860 (1, 
dry) Colombia; Bagre panamensis DU 
F1018 (1, dry, 210) Panama; Potamarius 
nelsoni UDMMZ 143496 (1, dry) Guatemala; 
Sciadops troscheli USNM 214864 (1, dry) 
Colombia; Aspredinidae: Agmus lyriformis 
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USNM 226079 (2, c&s, 56-62) Surinam; 
Xyliphius sp. DU F999 (1, dry, 64) Vene- 
zuela; Bunocephalus sp. DU F940 (1, dry, 
94) aquarium spec.; Auchenipteridae: En- 
tomocorus benjamini DU F1146 (2, c&s, 
50-52) Venezuela; Trachycorytes striatulus 
SU (at CAS) 2151 (1, dry, 102) Brazil; Bag- 
ridae: Bagroides malapterus UMMZ 155695 
(1, c&s, 87) Sumatra; Bagrus ubangensis SU 
(at CAS) 54218 (1, dry) Africa; Chrysichthys 
furcatus SU (at CAS) 54219 (1, dry) Africa; 
Chrysichthys punctatus SU (at CAS) 54220 
(1, dry) Africa; Chrysichthys walkeri UMMZ 
187901 (2, c&s, 57-65) Sierra Leone; Core- 
obagrus ichikawai UMMZ 187544 (1, c&s, 
62) Japan; Liocassis siamensis UMMZ 
186730 (2, c&s, 42-56) Thailand; Mystus 
cavasius UMMZ 186731 (1, c&s, 59) Thai- 
land; Mystus gulio UDMMZ 186724 (1, c&s, 
55) Thailand; Mystus nemurus UMMZ 
186685 (1, c&s, 50) Thailand; Mystus vit- 
tatus UMMZ 186780 (1, c&s, 63) Thailand; 
Mystus wijcki UMMZ 186785 (1, dry) Thai- 
land; Pelteobagrus nudiceps UMMZ 187592 
(1, dry, 166) Japan; Pseudobagrus adiposalis 
DU F1121 (1, c&s, 115) China; Pseudobag- 
rus aurantiacus UMMZ 183870 (1, c&s, 65) 
Japan; Callichthyidae: Corydoras sp. DU 
F1147 (2, c&s, 38) Aquarium spec.; Hoplo- 
sternum thoracatum DU F1061 (1, dry, 169) 
Venezuela; DU F1062 (1, dry, 152) Vene- 
zuela; FMNH 84055 (2, c&s, 50-60) Co- 
lombia; Hoplosternum littorale MBUCV-V- 
ES003 (1, dry, ca. 250) Venezuela; Cetop- 
sidae: Cetopsis coecutiens SU (at CAS) 54120 
(1, dry) South America; Paracetopsis occi- 
dentalis SU (at CAS) 54120 (1, dry) Ecua- 
dor; Chacidae: Chaca sp. DU F1148 (1, dry, 
80) Aquarium spec.; Clariidae: Clarias ba- 
trachus MBUCV-V-CT159 (1, c&s, 68) 
Venezuela; Clarias gariepinus UMMZ 
200087 (1, dry, 300) Zambia; Clarias nga- 
mensis UMMZ 200273 (2, dry, 258-279) 
Zambia; Cranoglanididae: Cranoglanis 
multiradiatus DU F917 (1, c&s, 56) China 
(PRC); Diplomystidae: Diplomystes chilen- 
sis MBUCV-V-CTS585 (1, c&s) Chile; Dip- 
lomystes papillosus MCZ 8920 (1, c&s) 
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Chile; Olivaichthys viedmensis DU F913 (1, 
c&s, 115) Argentina; Doradidae: Leptodo- 
ras sp. DU F847 (1, c&s, 105) Venezuela; 
Megalodoras iriwini DU F925 (1, dry, 133) 
Venezuela; DU F996 (1, dry) Venezuela; 
DU F1041 (1, dry, 430) Venezuela; DU 
F1045 (1, dry, 440) Venezuela; DU F1069 
(1, dry, ca. 345) Venezuela; DU F1126 (1, 
dry, 345) Venezuela; Orinocodoras eigen- 
manni DU F926 (1, dry, 198) Venezuela; 
Platydoras costatus DU F1105 (1, dry, 118) 
Venezuela; DU F1106 (1, dry, ca. 111) Ven- 
ezuela; Pseudodoras niger DU F1092 (1, dry, 
154 skull length) Venezuela, MBUCV-V-ES 
uncat. (1, dry, 170) Venezuela; Pterodoras 
angeli DU F1128 (1, dry, 83) Venezuela; 
MBUCV-V-ES uncat. (1, dry, 250) Vene- 
zuela; m spec.; Helogenidae: Helogenes ma- 
roratus MBUCV-V-CT 165 (2, c&s, 48-58) 
Venezuela; Heteropneustidae: Hetero- 
pneustes fossilis MBUCV-V-CT 181 (1, c&s) 
India; +Hypsidoridae: +Hypsidoris farso- 
nensis PU 20570, FMNH PF 10453 (1, fos- 
sil and cast, 169) Wyoming; Ictaluridae: 
Ameiurus brunneus DU F915 (2, dry, 
139-145) North Carolina; DU F1137 (1, c&s, 
59) North Carolina, UMMZ 186241-S4 (1, 
dry, 230) North Carolina; Ameiurus catus 
UMMZ 186242-S1 (1, dry, 287) North Car- 
olina; Amiurus melas FANH 42076 (2, c&s, 
42-74) Illinois; UMMZ 189296-S1 (1, dry) 
Kansas; Ameiurus natalis DU F916 (2, c&s, 
77-85) North Carolina; DU F1135 (1, c&s, 
35) North Carolina; UMMZ 182060-S1 (1, 
dry, 228) Michigan; Ameiurus nebulosus DU 
F1129 (1, dry, 245) North Carolina; DU 
F1133 (1, c&s, 32) North Carolina; DU F 
1138 (1, c&s, 63) North Carolina; UMMZ 
182047-S1 (1, dry, 234) Michigan; Ameiu- 
rus platycephalus UMMZ 186254-S2 (1, dry, 
202) South Carolina; Ameiurus serracan- 
thus UMMZ 186258-S4 (1, dry, 180) Flor- 
ida; tAstephus antiquus FMNH PF1035a,b 
(1, fossil, 71) Wyoming; USNM 8122 (1, 
fossil, 230) Wyoming; Jctalurus furcatus 
UMMZ 169031-S5 (1, dry, 327) Missouri; 
Ictalurus punctatus DU F930 (2, c&s, 50— 
51) North Carolina; DU F1081 (1, c&s, ca. 


867 


197) pond raised; UMMZ 186271 (1, dry, 
304) Mississippi; DU F1131 (1, c&s, 43) 
North Carolina; DU F1134 (1, c&s, 42) 
aquarium; Noturus flavus UMMZ 126365 
(1, dry, 224) Ohio; Noturus furiosus DU 
F1136 (2, c&s, 46—46) North Carolina; DU 
F 1139 (1, c&s, 62) North Carolina; Noturus 
gyrinus DU F 1132 (1, c&s, 50) North Car- 
olina; Noturus insignis DU F 1130 (2, c&s, 
40-45) North Carolina; DU F1140 (1, c&s, 
73) North Carolina; DU F1141 (1, c&s, 66) 
North Carolina; DU F1142 (2, c&s, 30-32) 
North Carolina; DU F 1143 (5, c&s, 94— 
110) North Carolina; Noturus stigmosus 
UMMZ 165841-S1 (1, dry, 87) Michigan; 
Prietella phreatophila UMMZ 173788 (1, 
c&s) Mexico; Pylodictis olivaris UMMZ 
169029 (1, dry, 306) Missouri; Satan eu- 
rystomus Hubbs and Bailey: WMM (Witte 
Memorial Museum) 34-20-7, G (1, xr, 69) 
Texas; Trogloglanis pattersoni SIOH 51- 
379-18A (1, c&s) Texas; Loricariidae: 
Acanthicus histrix DU F1093 (1, dry, ca. 
420) Venezuela; Loricaria sp. DU F1066 (1, 
dry, 263) Venezuela; DU F1 127 (2, dry, 175- 
195) Venezuela; Panaque sp. DU F1067 (1, 
dry, 242) Venezuela; Sturisoma sp. DU 
F1064 (1, dry, ca. 294) Venezuela; DU 
F1065 (1, dry, 215) Venezuela; Malapter- 
uridae: M. electricus MBUCV-V-CT335 (1, 
c&s, 65) Africa, USNM 118777 (1, c&s, 79) 
Liberia; Malapterurus microstoma USNM 
265121 (1, dry, 520) Aquarium spec.; Mo- 
chokidae: Atopocheilus sp. CAS 47458 (1, 
dry) Africa; Euchilichthys sp. SU (at CAS) 
54221 (1, dry) Africa; Synodontis longiros- 
tris SU (at CAS) 54222 (1, dry) Africa; Syn- 
odontis membranaceous MBUCV-V-CT171 
(1, c&s) Africa; Nematogeneidae: Nemato- 
genys inermis Guichenot IUM 15060 (1, 
c&s) Chile; Olyridae: O. longicaudata 
UMMZ 208811 (1, c&s, 85) Bangladesh; 
Olyra sp. CAS 54502 (1, c&s, 54) Thailand; 
Pangasiidae: Pangasius sp. DU F907 (1, dry, 
250) Thailand; Plotosidae: Plotosus canius 
UMMZ 155790 (1, dry, 255) Indonesia; 
Schilbeidae: Eutropius congensis SU (at 
CAS) 54135 (1, dry, 195) Zaire; Helicopha- 
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gus waandersi UMMZ 186797 (2, c&s, 77- 
117) Thailand; Laides hexanema UMMZ 
186798 (1, c&s, 65) Thailand; Schilbe mys- 
tus MBUCV-V-174 (1, c&s) Africa; UMMZ 
187334 (1, dry) Uganda; UMMZ 200118 
(1, dry, 305) Zambia; Siluridae: Belodont- 
ichthys dinema DU F-906 (1, dry, 370) Thai- 
land; Hemisilurus mekongensis DU F-904 
(1, dry, 422) Thailand; Kryptopterus bicir- 
rhis DU F-912 (1, c&s, 42) aquarium spec- 
imen; Parasilurus asotus DU F-908 (1, dry, 
320) China; DU F-929 (1, c&s, 130) No 
data; Parasilurus grahami DU F-911 (1, dry, 
382) China; Silurus cochinchinensis DU 
F-909 (1, c&s, 93) No data; DU F-910 (1, 
c&s, 93) No data; Wallago attu DU F905 
(1, dry, 506) Pakistan; Sisoridae: Bagarius 
bagarius UMMZ 186793 (1, c&s, 90) Thai- 
land; Erethistes pusillus UMMZ 208697 (1, 
c&s, 36) Bangladesh; Gagata cenia UMMZ 
208281 (1, c&s, 41) Bangladesh; UMMZ 
208356 (1, c&s, 46) Bangladesh; G/ypto- 
thorax ribeiroi UMMZ 208955 (1, c&s, 26) 
Bangladesh; Glyptothorax shawi UMMZ 
208967 (1, c&s, 24) Bangladesh; Glypto- 
thorax trilineatus UMMZ 186849; Hara 
hara UMMZ 208748 (1, c&s, 50) Bangla- 
desh; Hara jerdoni UMMZ 208401 (1, c&s, 
20) Bangladesh; Trichomycteridae: Tricho- 
mycterus sp. FMNH 96618 (1, c&s, 104) 
Ecuador. 
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THE IDENTITY AND TAXONOMIC STATUS OF 
MEGAPODIUS STAIRI AND M. BURNABYI 
(AVES: MEGAPODIIDAE) 


David W. Steadman 


Abstract. —Megapodius stairi and M. burnabyi were described by Gray (1861) 
on the basis of single eggs collected, respectively, in areas of Samoa and Tonga 
where no megapodes have been recorded since. For more than a century, both 
names have been regarded as synonyms of M. pritchardi Gray (1864), an extant 
species known from whole specimens as well as eggs. An examination of both 
holotypical eggs reveals that neither M. stairi or M. burnabyi is unequivocally 
synonymous with M. pritchardi, with M. stairi particularly unlikely to represent 
M. pritchardi. On the basis of size and color, I cannot rule out that these 
specimens represent M. freycinet or perhaps even an extinct species of Mega- 
podius. Megapodius stairi and M. burnabyi are best regarded as nomina dubia, 
mainly because their holotypical specimens lack species-specific characters. 


The To‘aga archaeological site on Ofu Is- 
land, American Samoa, recently yielded a 
fragmentary ulna and femur of an indeter- 
minate species of megapode (Megapodius 
sp.), providing the easternmost record for 
the entire family Megapodiidae (Steadman 
1991). The bones from To‘aga are larger 
than those of M. pritchardi (confined to Ni- 
uafo‘ou, Tonga), the only species of mega- 
pode that survives east of Vanuatu (=New 
Hebrides) and M. laperouse of Palau and 
the Mariana Islands. They are much small- 
er, however, than the bones of two extinct 
species recently described from late Holo- 
cene archaeological and paleontological 
sites: M. alimentum from the Tongan is- 
lands of Lifuka and ‘Eua; and M. molistruc- 
tor of New Caledonia and Lifuka (Balouet 
& Olson 1989; Steadman 1989a, 1989b, 
pers. obs.). The archaeological bones of M. 
freycinet from Tikopia, Solomon Islands 
(Steadman et al. 1990), and those from the 
To‘aga site are at the smallest end of the 
size range of M. freycinet, a widespread and 
geographically variable species (sensu Mayr 
1938, who unites within freycinet several 
species recognized by Peters 1934) that 


reaches its modern eastern limit in Vanuatu, 
about 2100 km west of Ofu. Except for the 
Tikopia record, M. freycinet has not been 
recorded prehistorically from islands out- 
side of its modern range. Probable records 
from the 19th and early 20th centuries, 
however, suggest a much greater past than 
present distribution for M. freycinet (see 
Discussion). 

The To‘aga specimens of Megapodius 
represent the first well documented record 
of a megapode from Samoa. There is, how- 
ever, historical evidence that a megapode 
may have existed in the mid- 1800s in West- 
ern Samoa, as well as in central Tonga. This 
paper reviews that evidence as part of an 
effort to determine the natural distribution 
of megapodes in Oceania. 


Review of the Evidence 


Gray (1859:46) listed the following record 
from the collections of the British Museum: 
““Megapodius ? The egg only of a 
Megapodius has been brought from the Sa- 
moan or Navigator’ Islands; but no example 
of the perfect bird has yet been recorded by 
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naturalists or others as from that locality.” 
Two years later, Gray (1861:290) named the 
Samoan megapode as Megapodius stairi, 
describing its egg as “dusky white. Length 
3” 1”', width 1” 1”’. Samoan or Navigator’s 
Islands (Rev. J. B. Stair 1847).” [” = inch; 
”"' = a line = ¥,, inch.] Megapodius stairi 
was listed without further comment by Gray 
(1864). Gray (1861:290) described a second 
new species, Megapodius burnabyi, also 
known from a single egg, this one collected 
sometime before 1861 by Lt. Burnaby, R.N., 
at an undetermined island in the Ha‘apai 
Group of Tonga. (In the 19th century, 
Ha‘apai was variously known as Hapai, Ha- 
pace, Harpace, or Hapache.) The holotyp- 
ical eggs of M. stairi and M. burnabyi are 
in the British Museum (Natural History), 
the former catalogued as BM(NH) 
1847.10.11.5 and the latter, which was not 
entered in the registry until three years ago, 
as 1988.4.3. 

The habits of a megapode on the Tongan 
island of Niuafo‘ou were described in some 
detail by Bennett (1862), who collected a 
single egg (BM(NH) 1863.5.16.3). Bennett 
believed that the megapode from Niuafo‘ou 
would be found to be conspecific with M. 
freycinet of Vanuatu. The megapodes on Ni- 
uafo‘ou were named Megapodius pritchardi 
by Gray (1864), with a skin designated as 
the holotype. Finsch & Hartlaub (1867: 
XXXV1, Xxxvli, 153-155) recognized M. 
pritchardi and questioned the validity of M. 
stairi and M. burnabyi. Hutton (1869:353) 
noted, ““We have also in the [Auckland] Mu- 
seum what is probably a new species of 
Megapode, from Niupo [=Niuafo‘ou], one 
of the islands in the Friendly group [=Ton- 
ga]. Buller (1870:15) noted that M. stairi 
““is not yet placed on the list of well-deter- 
mined species,” and proposed the name 
Megapodius huttoni based on the specimen 
(a skin) mentioned by Hutton (see also Sal- 
vin 1872:418). Beginning with Finsch 
(1877), M. huttoni has been regarded as a 
synonym of M. pritchardi. 

Finsch (1872:33) listed Megapodius stairi 
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as being from Samoa and stated that (p. 52; 
translated from German), ““The Megapo- 
dius of the Samoan Islands unfortunately 
remains unknown.” Whitmee (1875:447), 
who regarded M. stairi as a synonym of /. 
pritchardi, stated that ““The type of M. stairii 
was, I believe, sent from Samoa, but was 
brought here from the island of Nina-fou, 
where M. pritchardi exists. If I am correct 
in this, then the former name has the right 
of precedence.” Of M. stairi, Layard (1876: 
496) stated, ““Mr. Whitmee and Mr. Krause 
both assured me no Megapode exists in the 
Navigators’ Islands [=Samoa]. Mr. Whit- 
mee affirmed that the bird on which the 
species was founded was brought from Ni- 
nafoo by the Rev. W. Stair, and transmitted 
to England among some Samoan skins; 
hence the mistake.” Of M. burnabyi, Layard 
(1876:503) noted, ““No megapode is found 
in the group [Tonga], according to the tes- 
timony of the whites, who, however, know 
the Ninafoo bird well.” Thus ornithologists 
began to doubt the validity of Megapodius 
stairi and M. burnabyi, at least in part be- 
cause no further evidence of megapodes had 
come forth from Samoa or Ha‘apai. 

Finsch (1877), who listed Megapodius 
pritchardi Gray 1864, and M. burnabyi Gray 
1861 as synonyms of ™. stairi, stated (p. 
784), “Since Mr. Layard assures us that M. 
stairi, Gray, was based on specimens from 
Ninafu (and not from Samoa, where no 
Megapode exists) the older name must be 
applied to this species.”’ Layard’s assurance 
was based upon the belief of Whitmee and 
Krause that the holotypical egg of M. stairi 
came from Niuafo‘ou rather than Samoa. 
The basis of this belief is uncertain, al- 
though it may be due to the fact that entire 
specimens of megapodes had been found 
only on Niuafo‘ou. It is possible, however, 
that when the single eggs were sent by Rev. 
Stair in 1847 and by Lt. Burnaby before 
1861, megapodes existed in Samoa and 
Ha‘apai, where they are now extinct. 

The original, hand-written data slip with 
the holotype of Megapodius burnabyi notes 
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that this egg was “called the ‘chief's egg’ as 
they are only allowed to eat them.” Bennett 
(1862:247) noted that the nesting grounds 
of M. pritchardi on Niuafo‘ou were “‘under 
the protection of the king or chief, and by 
his permission only can the birds or eggs be 
procured.’ Because the consumption of 
megapodes and their eggs was limited, it is 
reasonable to speculate that these birds were 
rare and probably prestigious items for trade. 
Megapodes and their eggs may have been 
exchanged as items in the extensive trading 
network that operated among Fiji, Tonga, 
and Samoa in late prehistoric and early his- 
toric times (Stair 1895; Kirch 1984:238- 
242, 1988:257—260). Even if megapodes of 
the Fiji/Tonga/Samoa region were confined 
by that time to Niuafo‘ou, they would have 
been known to Tongans in Ha‘apai, as well 
as to Samoans. Evidence that the holotypes 
of M. stairi and M. burnabyi might have 
been transported to Samoa and Ha‘apai from 
Niuafo‘ou would require that the specimens 
be sufficiently similar to eggs of M. pritch- 
ardi to consider the three names synony- 
mous, a matter to be addressed shortly. 
Wiglesworth (1891:58) united the three 
named species as Megapodius stairi, giving 
Niuafo‘ou as the only locality. Oates (1901) 
followed Finsch (1877) and Wiglesworth 
(1891) in synonymizing the three species, 
but merged them under the later name 
Megapodius pritchardi, stating (p. 17) that 
“The eggs of Pritchard’s Megapode are sub- 
ject to much variation, being reddish-brown, 
pinkish, stone-coloured, brown or whitish. 
They measure from 2.95 to 3.15 in length, 
and from 1.6 to 1.9 in breadth.” Lister (1911) 
reviewed the distribution of Megapodius 
without mentioning M. stairi or M. bur- 
nabyi, and concluded (p. 758) that, “‘there 
is no satisfactory evidence that a Megapode 
has ever existed on any Pacific island east 
ofa line bordering the Philippines, Solomon 
Islands, and New Hebrides except the Pe- 
lews, Marianne Islands, and Niuafou.” His 
statement marked the disappearance of M. 
stairi and M. burnabyi from the ornitholog- 
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ical literature until their brief mention by 
Walters (1980:33), Balouet & Olson (1989: 
11), and Steadman (1989b). Neither name 
was noted in the reviews of Pacific mega- 
podes by Peters (1934), Mayr (1938, 1945), 
or Amadon (1942). 

The length and width of the holotypical 
egg of Megapodius stairi was given incor- 
rectly by Gray (1861:290) as 3” 1”’ and 1” 
1”’ (78 X 28 mm when converted from 
inches and lines to metric). For his species 
M. pritchardi, which included M. stairi and 
M. burnabyi, Oates (1901) gave measure- 
ments of 75-80 x 41-48 mm. Six eggs of 
M. pritchardi found on Niuafo‘ou in 1984 
measured 73.2-76.4 x 41.1-44.5 mm 
(Rinke 1986). 

My measurements of Megapodius eggs are 
presented in Table 1. The holotypes of /. 
stairi and M. burnabyi are 78.8 X 47.6 mm 
and 77.3 x 43.9 mm, respectively. For M. 
stairi, the length is greater than in 69 of 70 
eggs of M. pritchardi, while the width is 
greater than in 71 of 72 eggs of that species. 
Compared to M. freycinet layardi of Va- 
nuatu (the extant population of megapodes 
nearest to M. pritchardi), both the length 
and width of M. stairi are well within the 
range of variation. For M. burnabyi, the 
length is greater than in 64 of 70 eggs of M. 
pritchardi and less than in 41 of 47 eggs of 
M. freycinet layardi, while the width is near 
the mean of M. pritchardi and less than 46 
of 47 eggs of M. f. layardi. Thus in mea- 
surements M. stairi from Samoa more 
closely resembles M. freycinet (M. f. layardi 
or perhaps M. f. eremita) than M. pritchardi, 
while M. burnabyi from Ha‘apai resembles 
M. pritchardi slightly more than M. freyci- 
net. Because M. pritchardi was once more 
widespread (I have just discovered its bones 
on ‘Eua, Tonga), the surviving population 
on Niuafo‘ou may not represent the full 
range of egg size in this species. 

Unfortunately, color is not a reliable spe- 
cies-level character in eggs of Megapodius 
because of the great amount of variation in 
specimens. Weir (1973:81) described the 


VOLUME 104, NUMBER 4 


eggs of M. pritchardi as “light brown in color 
occasionally having scattered white flecks. 
The eggs tend to lighten with age but this is 
not a reliable indicator of age since there is 
a great variation in color at the time of lay- 
ing.”’ Rinke (1986:83) reported fresh eggs of 
M. pritchardi as ‘“‘yellowish ochre.” Coates 
(1985:140) noted that the originally buff 
colored egg of M. freycinet “‘is said to turn 
coffee brown after a few days in the mound.” 
The holotype of M. stairi is a creamy buff 
with slight mottling, while that of M. bur- 
nabyi is a darker, slightly mottled olive tan. 
I have seen both of these colors in eggs of 
M. pritchardi as well as M. freycinet. To 
summarize, I found no consistent differ- 
ences between the eggs of M. pritchardi and 
M. freycinet in color, surface texture, pro- 
portions, or overall shape. 

The exact islands on which the holotypes 
of Megapodius stairi and M. burnabyi were 
collected have not been determined. As 
stated by Gray (1861), the holotype aid only 
specimen of M. stairi was collected in ‘‘Sa- 
moa” in 1847 by Reverend John B. Stair 
(1815-1898), a missionary and natural his- 
torian who lived in what now is called West- 
ern Samoa (Wynne 1969:200). His botani- 
cal collections indicate that Stair was on the 
island of Upolu in 1843 (Anon. 1925:727; 
Bridson et al. 1980:233), whereas his own 
writings (Stair 1895) suggest that he lived 
on Upolu as well as the neighboring island 
of Savai‘iin the 1840’s. Thus it seems likely 
that the holotype of M. stairi was collected 
either on Upolu or Savai‘1, rather than on 
the smaller, eastern Samoan islands of Tu- 
tuila and the Manu‘a Group. As far as I can 
determine from the British Museum collec- 
tions, the holotype of Megapodius stairi is 
the only egg known to have been collected 
by Stair. Each of the British Museum skins 
collected by Stair lists merely “Samoa” 
rather than a specific island as the collection 
locality. 

Lt. (later Captain) M. B. Burnaby, R.N. 
(1825-1896; Anonymous 1897:694; Pine 
1952:310) collected the holotype of Mega- 
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podius burnabyi in the Ha‘apai Group of 
Tonga before 1861. I am aware of no other 
natural history specimens collected by Bur- 
naby. Because the island of Lifuka was (and 
still is) the center of population and com- 
merce within the Ha‘apai Group, it is likely 
that Burnaby’s ship was anchored at Lifuka 
when he obtained the megapode egg des- 
tined to bear his name. 


Summary and Discussion 


The 19th century oological holotypes of 
Megapodius stairi and M. burnabyi still ex- 
ist and indeed represent megapodes. Mega- 
podius stairi was collected in Samoa, prob- 
ably on Upolu or Savai‘i, while M. burnabyi 
was collected in the Ha‘apai Group of Ton- 
ga, probably on Lifuka. No specimens or 
other records of megapodes have been col- 
lected subsequently in Samoa or Ha‘apai. 
On the basis of size, the holotype of M. stairi 
may be conspecific with M. freycinet, a 
widespread species that reaches its eastern 
limit today in Vanuatu. The single egg of 
M. stairi is larger than 99% of modern spec- 
imens of M. pritchardi, which is known from 
wild populations only on Niuafo‘ou (Ton- 
ga), an island between Upolu and Ha‘apai. 
The holotype of M. burnabyi is of a size that 
might pertain to either M. freycinet or M. 
pritchardi. Either or both of the holotype 
eggs of M. stairi and M. burnabyi may have 
been inter-island trade items of 19th cen- 
tury Samoans and Tongans. If M. stairi rep- 
resents a megapode more closely related to, 
or conspecific with, M. freycinet, then M. 
stairi may represent the same species as the 
archaeological bones of an indeterminate 
megapode from Ofu, which also are at the 
lower limit of the size range of M. freycinet 
but larger than M. pritchardi. 

Considering the vulnerability of mega- 
podes on many oceanic islands (Olson 1980; 
Balouet & Olson 1989; Steadman 1989a, 
1989b) and the great amount of inter-island 
trade in late prehistory in the Tonga-Sa- 
moa-Fiji region, the holotypical eggs of 
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Table 1.—Measurements (in mm) of the eggs of Megapodius, with mean, range, and sample size; mainly from 
specimens in the British Museum (Natural History), supplemented by those in the American Museum of Natural 


History, New York State Museum, and National Museum of Natural History, Smithsonian Institution. 


Locality Length Width 
M. stairi, holotype Samoa: probably Upolu or Savai’i 78.8 47.6 
BM(NH) 1847.10.11.5 1 1 
M. burnabyi, holotype Tonga: Ha‘apai: probably Lifuka eS 43.9 
BM(NH) 1988.4.3 1 1 
M. pritchardi Tonga: Niuafo‘ou 74.8 44.4 
71.4-79.7 40.4—49.0 
70 72 
M. freycinet layardi Vanuatu: Tanna, Santo, Tongoa, 81.8 47.4 
Malakula, Efate, Banks 71.5-89.7 42.6-50.8 
47 47 
M. freycinet eremita Solomon Is.: Choiseul, San Cristo- 78.0 47.8 
bal, Isabel, Treasury, Guadal- 73.5-84.4 43.9-51.4 
canal, Savo, Gulf, Arnavon 47 50 
M. freycinet eremita Bismark Arch.: Feni, Nissan, New 76.9 47.5 
Britain, Lihir 71.3-79.8 44.4-50.0 
17 17 
M. freycinet affinis Papua New Guinea 80.4 49.9 
78.8-82.5 46.5-52.1 
3 3 
M. freycinet duperryii Papua New Guinea 85.5 52.6 
80.1-90.8 49.2-54.9 
10 10 
M. freycinet macgillivrayi Papua New Guinea: Rossell, Fer- 81.2 53.0 
gusson Islands 79.7-83.5 51.9-55.0 
7 7 
M. freycinet macgillivrayi Papua New Guinea: Trobriand Is. 88.2 54.2 
83.7-93.2 51.2-55.7 
6 6 
M. freycinet yorki Australia: Queensland 88.7 53.6 
84.4-96.0 50.8-55.6 
11 11 
M. freycinet tumulus Australia: Northern Territory 88.7 54.8 
86.1-93.4 52.8-57.4 
9 9 
M. freycinet buruensis Moluccas: Buru 79.4 48.9 
75.5-83.4 44.7-50.8 
6 7 
M. freycinet reinwardt Indonesia: Tiga, Megalun 74.4 46.5 
72.1-75.7 45.5-47.9 
3 3 
M. freycinet reinwarat Indonesia: Komodo, Kalao 84.3 51.2 
83.0-86.4 50.4—52.0 
3 3 
M. freycinet gilberti Indonesia: Sulawesi 79.7 50.5 
1 1 
M. freycinet tabon Philippines: Mindanao 80.2 48.9 
73.6-89.5 43.9-54.1 
44 44 
M. freycinet pusillus Philippines: Luzon 81.6 48.5 
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Table 1.—Continued. 
Locality Length Width 
M. freycinet pusillus or M. f. Philippines: island unknown 80.3 48.8 
tabon 75.9-85.0 46.6-50.8 
7 di 
M. freycinet cumingi Borneo, Palawan 76.5 47.1 
71.9-80.1 45.9-48.4 
8 8 
M. freycinet nicobariensis Nicobar Is.: northern island(s) 82.1 52.4 
76.4—88.7 49.0-55.5 
77 V7 
M. freycinet abbotti Nicobar Is.: Great Nicobar 83.4 50.3 
81.2-85.3 49.7-51.6 
4 4 
M. freycinet abbotti or M. f. Nicobar Is.: island unknown 81.4 52.5 
nicobariensis 78.5-84.4 49.1-54.6 
9 9 
M. cf. freycinet subsp.? Andaman Is. 80.3 50.3 
77.3-84.1 48.3-52.0 
4 5 
M. laperouse senex Palau: island unknown Vol 46.4 
72.4-83.4 44.5-47.8 
7 7 


Megapodius stairi and M. burnabyi might 
represent valued trade items that originated 
on some other island that still supported 
megapodes in the 19th century. If the largest 
eggs tended to be chosen for chiefly con- 
sumption or trade, then even M. stairi is 
likely to be synonymous with M. pritchardi, 
known historically only from Niuafo‘ou but 
recorded as a fossil from ‘Eua (pers. obs.). 
That M. stairiand M. burnabyi may be syn- 
onymous with M. pritchardi is reasonable 
geographically, as Niuafo‘ou is directly be- 
tween Ha‘apai and Western Samoa and must 
have been visited regularly by trading boats 
from Tonga and Samoa. 

If conspecific, the names Megapodius 
stairi Gray 1861 and M. burnabyi Gray 1861 
would both have priority over M. pritchardi 
Gray 1864. Gray (1861) named both ™. 
stairi and M. burnabyi on p. 290, with the 
former several lines above the latter. As nei- 
ther of these named species is unequivocally 
synonymous with M. freycinet or M. pritch- 
ardi, 1 recommend that they be considered 


nomina dubia and the name M. pritchardi 
therefore should be retained for the species 
on Niuafo‘ou. Unless additional evidence is 
forthcoming, neither M. stairi or M. bur- 
nabyi should be regarded as certain records 
of indigenous populations of megapodes in 
19th century Samoa or Ha‘apai. The sur- 
vival of M. pritchardi on Niuafo‘ou has been 
due to chiefly control of the exploitation of 
eggs and birds from the conspicuous nest 
mounds. The people of Niuafo‘ou realized 
that conserving the megapodes, which prob- 
ably occurred nowhere else in the region, 
would help to sustain their share of com- 
merce in the Samoa-Tonga-Fiji trade net- 
work. 

If Megapodius stairiand M. burnabyi rep- 
resent populations indigenous to the islands 
where their holotype eggs were collected, 
they are not the sole examples of megapodes 
that survived into the 19th or early 20th 
century only to disappear before an adult 
skin could be collected. Eggs, downy chicks, 
or written evidence suggest the former pres- 
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ence of megapodes, certainly or probably in 
the size range of M. freycinet, on the follow- 
ing islands: New Caledonia (M. “ander- 
soni’; see Balouet & Olson 1989:11); the 
Kermadec Islands (Lister 1911); Lord Howe 
Island (two downy chicks in British Muse- 
um, examined by DWS in 1990; Lister 1911: 
758, claims that these specimens are really 
from “‘New Hope” Island, another name for 
Niuafo‘ou; I regard the matter as unre- 
solved); and the Andaman Islands (five eggs 
in British Museum, examined in 1990 by 
DWS; see Table 1). In each case, bones (yet 
to be discovered) may be our only hope to 
learn more about these and other lost pop- 
ulations of megapodes. 
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THE SKULL OF THE EOCENE TRIODON ANTIQUUS 
(TRIODONTIDAE; TETRAODONTIFORMES): 
SIMILAR TO THAT OF THE RECENT 
THREETOOTH PUFFERFISH 7. MACROPTERUS 


James C. Tyler and Colin Patterson 


Abstract. —The fossil record of the tetraodontiform family Triodontidae pre- 
viously has been based only on jaw bones. All of these elements are from the 
early and middle Eocene, and include: numerous unfused premaxillae and fused 
dentaries for the more commonly recorded Triodon antiquus Leriche from 
several localities in Europe and one in North America; two fused dentaries for 
T. cabindensis Leriche from Africa; and a single dentary for 7. macrognathus 
Taverne & Nolf from Belgium. In a monograph on tetraodontiform osteology 
and relationships, Tyler (1980:260) noted that the presence of Triodon-like jaw 
parts in the Eocene tells us nothing about what the fish behind the jaws was 
like, and that there was no guarantee that the general form of even the better 
known T. antiquus was at all like that of the only Recent species of the family, 
the threetooth pufferfish 7. macropterus. The recovery in 1982 of a specimen 
of 7. antiquus from the Lower Eocene London Clay with both the upper and 
lower jaws attached to a relatively complete skull, along with the cleithra and 
pelvis, indicates that this Eocene species is similar to the Recent species, es- 
pecially in the distinctive shapes of the hyomandibular, subopercle, and clei- 
thrum. Examination of a smaller specimen of Triodon macropterus than pre- 
viously available reveals the presence of a posttemporal, a bone thought to be 
present among tetraodontiforms only in the Balistoidei but lost in the Triodon- 
tidae and all of the other Tetraodontoidei. 


The family Triodontidae is of special in- 
terest because it is clearly the most primitive 
extant group within the Tetraodontoidei, the 
more advanced of the two lineages of tetra- 
odontiforms (here and elsewhere, higher 
categories sensu Tyler 1980). Based on both 
osteology (Tyler 1962, 1980) and myology 
(Winterbottom 1974), the Triodontidae is 
considered the sister group of all of the other 
tetraodontoid families—the Tetraodonti- 
dae, Diodontidae, Molidae, and Eocene 
Eoplectidae. Triodontids retain many of the 
primitive features of the Balistoidei, the 
other major tetraodontiform lineage, in- 
cluding a spiny dorsal fin (although rudi- 
mentary and sometimes absent), pelvis, 
urohyal, dorsal roof of the myodome, com- 


plete scapular foramen, a knob on the scap- 
ula for support of the uppermost pectoral- 
fin ray, unsutured actinosts, 12 caudal-fin 
rays, a generalized caudal skeleton and 
branchial basket, etc. However, triodontids 
possess the single most important tetra- 
odontoid synapomorphy—which is the 
presence of highly modified, non-protrud- 
ing teeth fully incorporated into the matrix 
of the premaxillae and dentaries, together 
forming a complex beak-like structure sup- 
ported by a massive and firmly sutured pal- 
atine-ethmoid-vomerine block. 


The Recent Species of Triodon 


A single species of triodontid is alive to- 
day: 7. macropterus Lesson, benthic in the 
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Indo-western Pacific from southeast Africa 
to Japan in depths of 50 to 300 meters (Ty- 
ler 1967:90, Kyushin et al. 1977:364, Mat- 
suura 1985:409, Smith 1986:894). The great 
majority of specimens in museum collec- 
tions are relatively large adults of between 
285 and 480 mm SL (Tyler 1967:90), with 
a few specimens recorded as large as 540 
mm SL (Smith 1986:894) and 550 mm SL 
(Gloerfelt-Tarp & Kailola 1984:293). Spec- 
imens smaller than 285 mm SL have only 
rarely been reported, such as in Winterbot- 
tom (1974:5) for 270 mm SL and in Burgess 
& Axelrod (1974:1357) for 224 mm SL 
specimens [the illustration of the 487 mm 
SL = BL or body length specimen described 
by Kyushin et al. 1982:299 is incorrectly 
labeled 103 mm BL; K. Amaoka and K. 
Matsuura, pers. comm.]. 

However, trawling by the R/V Soela in 
1986 off the coast of Queensland, Australia, 
has procured five relatively small specimens 
of T. macropterus of 89 to 103 mm SL, from 
depths of 216 to 228 meters. These latter 
specimens from the Australian Museum are 
relevant to this study because they are of 
about the same size as that extrapolated for 
the Eocene skull of 7. antiquus described 
here, allowing comparison of the osteology 
of fossil and Recent specimens of similar 
size. This reveals at least one feature not 
previously known in JT. macropterus. 


The Fossil Species of Triodon 


The first described and best known fossil 
triodontid is 7. antiquus Leriche (1905:170; 
description and illustrations repeated with 
only slight modification in Leriche 1906: 
266; and further noted in Leriche 1908:3), 
based only on several premaxillae and den- 
taries from the early and middle Eocene 
(Ypresian, Lutetian) of Belgium and France. 
The teeth were described as small and in- 
cisiform, and arranged in superimposed 
rows incorporated into the substance of the 
jaw bones, as is the case in both triodontids 
and diodontids. While the dentaries are ful- 
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ly fused together in the midline, as in both 
triodontids and diodontids, the premaxillae 
are separate, a combination unique to the 
triodontids. Six premaxillae and ten den- 
taries of 7. antiquus were illustrated. One 
of the dentaries (Leriche 1905, pl. 12, fig. 
31) is relatively more elongate (lesser width 
between the posterolateral rami and more 
acutely angled at the anteromedial point of 
the beak) than the others and was given the 
varietal name elongatus. Leriche noted that 
these Eocene jaw bones are all far smaller 
than those found in any of the large adult 
specimens of the Recent 7. macropterus then 
available in museum collections, which were 
about 300 to 400 mm SL. For example, 
Leriche’s illustrated premaxillae of 7. an- 
tiquus are between 11 and 15 mm greatest 
length and the dentaries between 9 and 12 
mm greatest width between the posterolat- 
eral rami (anguloarticular processes), 
whereas in a 391 mm SL specimen of T. 
macropterus the premaxillae are 40 mm long 
and the dentaries 37 mm wide (this speci- 
men, ANSP 98917, was described and il- 
lustrated by Tyler 1980:255, fig. 182, and 
has been reexamined for this work). Of the 
five young adult specimens of 7. macrop- 
terus that have become available at the Aus- 
tralian Museum, the 103 mm SL specimen 
(AMS 25802-006) has been cleared and 
stained. The premaxillae are 11 mm long 
and the dentaries 10 mm wide, these figures 
being at the lower end of the range of these 
measurements in 7. antiquus. By extrapo- 
lation from the 103 mm SL specimen of 7. 
macropterus, the premaxillae and dentaries 
of 7. antiquus described by Leriche repre- 
sent young adult specimens of about 93 to 
140 mm SL. 

Casier (1946:175) somewhat increased our 
knowledge of T. antiquus by briefly describ- 
ing and illustrating it on the basis of 24 
dentaries and 3 premaxillae from the early 
Eocene (Ypresian) of Belgium. These jaw 
bones were even smaller than those de- 
scribed by Leriche, with the illustrated pre- 
maxillae being about 5 mm long and the 
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dentaries between about 3 and 8 mm wide. 
By extrapolation from the 103 mm SL spec- 
imen of 7. macropterus, these premaxillae 
and dentaries represent juveniles and young 
adults of about 31 to 82 mm SL. 

Given his familiarity with 7. antiquus, 
the report by Casier (1966:374) that this 
species 1s absent from the London Clay For- 
mation (Ypresian) of southern England sim- 
ply indicates that specimens of it had not 
yet been collected from that formation. We 
now know that detached dentaries of T. an- 
tiquus are not uncommon there (see Mate- 
rial), even though a relatively complete skull 
such as reported here is a rarity. 

Some years after his original description 
of 7. antiquus, Leriche (1919:480, name 
only; 1920:85, description and illustration) 
described 7. cabindensis on the basis of a 
single large dentary from the middle Eocene 
(Lutetian) of Angola at Sassa Zao, Cabinda. 
The greatest width of this dentary, including 
an estimate of the missing left posterolateral 
region, is about 30 mm. The dentary of T. 
cabindensis was said to be relatively wider 
than in 7. antiquus and to have the small 
teeth that are incorporated into the bone 
lamelliform rather than incisiform. The in- 
dividual teeth of 7. cabindensis were illus- 
trated as being about 1.5 mm in width and 
having about five distinct lobes along the 
upper edge (toward the mouth). By extrap- 
olation from the 391 mm SL specimen of 
T. macropterus, the type dentary of T. ca- 
bindensis represents a large adult of about 
317 mm SL. A second large dentary of T. 
cabindensis, also of about 30 mm width, 
was listed, briefly described, and illustrated 
by Dartevelle & Casier (1943:91, 1949:253, 
1959, pl. 20, fig. 2) from Landana, Cabinda, 
from the same horizon as the holotype from 
Sassa Zao. 

This additional specimen of T. cabinden- 
sis became the subject of a detailed and ex- 
tensively illustrated description and com- 
parison to the holotype dentary of T. 
cabindensis and to the premaxillae and den- 
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taries of T. antiquus by Casier (1960:33-37, 
pl. 2, figs. Sa—5i), who referred to the ad- 
ditional specimen as “cf. cabindensis.” Cas- 
ier noted a number of superficial and inter- 
nal differences between the dentaries from 
Sassa Zao and Landana in the size, form, 
and ornamentation of the individual teeth 
in the exposed outer surface of the bone and 
in the internal trituration plate, and of their 
relationships with the bony material of the 
dentary. He found even greater differences 
between these two large dentaries from Ca- 
binda and the much smaller dentaries of T. 
antiquus from Belgium. He not only ques- 
tioned whether the dentary from Landana 
was conspecific with that from Sassa Zao, 
but, especially since only dentaries were 
known, whether both were the remains of 
diodontids rather than triodontids (Casier 
1960:35-37). 

The only other described species that has 
been referred to Triodonis T. macrognathus 
Taverne & Nolf (1978:147). These authors 
had two dentaries from the middle Eocene 
(Lutetian) Lede Formation of Belgium, one 
of which they referred to 7. antiquus. The 
other they described as the new species 7. 
macrognathus because of the lesser orna- 
mentation of small individual teeth on the 
external surface of the beak, the stronger 
posterolateral wings, and a more slender and 
distinctly less prominent beak. The illustra- 
tions of these two dentaries indicate that the 
small individual teeth apparent on the outer 
surface of the dentary in 7. antiquus are 
absent in 7. macrognathus, but the sup- 
posed differences in the shape and size of 
the dentaries are not particularly distinctive 
to us. The dentary shown for 7. antiquus is 
about 5 mm greatest width, and that for 7. 
macrognathus about 6 mm wide, corre- 
sponding by extrapolation from the 103 mm 
SL specimen of 7. macropterus to speci- 
mens of, respectively, 52 and 62 mm SL. 
We remain skeptical about whether the dif- 
ference between these two dentaries is ad- 
equate for specific recognition. Nolf (1970: 
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113) had previously listed “‘Triodon cf. an- 
tiquus”’ from reworked Eocene fossils in the 
Pleistocene of Merelbeke, Belgium. 

The only report of 7. antiquus from other 
than Europe is the description and illustra- 
tion by Weems & Horman (1983:45) of a 
dentary from the early Eocene (Ypresian) 
Nanjemoy Formation in Maryland, U.S.A. 
This dentary is about 10 mm greatest width 
(as it is also from the anterior midline to 
the rear of the posterolateral rami) and has 
small individual teeth with only slightly 
crenulated upper edges on the outer surface 
of the beak and several pairs of large trit- 
uration teeth internally. These features are 
all typical of the European specimens of 7. 
antiquus, including the type material, which 
is of similar size to the Maryland dentary 
(Weems & Horman were mistaken in think- 
ing the Maryland dentary to be larger than 
most of the European material). The 103 
mm SL specimen of 7. macropterus has a 
dentary width of 10 mm, and the Maryland 
dentary thus represents a specimen of T. 
antiquus of very similar size. Weems & Hor- 
man (1983:47) noted that the Maryland 
dentary has a beak that is about as long as 
wide, whereas in European 7. antiquus the 
beak tends to be somewhat wider than long, 
giving the Maryland beak an especially an- 
gular appearance. By contrast, they pointed 
out that the dentary of 7. cabindensis is ex- 
tremely wide (as is that of 7. macrognathus, 
a species of which they were not aware). 
Weems & Horman (1983) were appropri- 
ately cautious in their interpretation of the 
differences in proportions between their 
Maryland dentary and most European ma- 
terials of T. antiquus, stating that in light of 
the “highly variable nature of the dentition 
in figured specimens of 7. antiquus,” the 
Maryland dentary “‘is not truly distinctive 
when based on only a single specimen,”’ and 
that “‘unless enough material becomes 
available to allow a statistical comparison 
[by size] between the European and Amer- 
ican populations,” variants like the Mary- 
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land dentary are “best referred to the highly 
variable Triodon antiquus.” We have ex- 
amined the Maryland dentary and fully sup- 
port that conclusion. 

The new skull of Triodon described below 
and illustrated in Figs. 1—5 is from the Low- 
er Eocene (Ypresian) London Clay For- 
mation. It was collected on the foreshore at 
Sheppey, Kent, in 1982 by Mr. Brian Gas- 
son of Redhill, Surrey, and was presented 
by him in 1984 to the British Museum (Nat- 
ural History). The premaxillae and dentary 
of this skull, although much abraded, have 
all the essential characteristics in size and 
shape and in the form of the exposed tooth 
structures (e.g., only slight crenulation of the 
upper edge of the small outer teeth) of the 
European jaws referred to 7. antiquus, and 
we are confident that it represents the same 
species. 


Description of the Skull of 
Triodon antiquus Leriche, 1905 


The skull as recovered was in a rounded 
nodule with flat sides (Fig. 1), in which the 
roof of the cranium, ethmoid-lateral eth- 
moid-vomerine region, premaxilla, den- 
tary, quadrate, opercular bones, cleithrum 
and basal region of the pelvis were exposed, 
affording sufficient clues to its identity as 
Triodon antiquus. Removal of the clay ma- 
trix from the right side and top of the skull 
has exposed the bones of the cheek and snout 
(Figs. 2-4) and presents further confirma- 
tion of the identification, while also indi- 
cating the great similarity between the Eo- 
cene 7. antiquus and the Recent 7. 
macropterus. The major bones that have 
been lost from the skull of the London Clay 
specimen are the frontals, maxillae, articu- 
lars, and angulars (and all bones of the pec- 
toral girdle except the cleithra). 

The measurements of the skull are: 40 
mm from front of upper jaw to rear of su- 
praoccipital (excluding the supraoccipital 
crest that is abraded away); 35 mm from 
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Triodon antiquus, BM(NH) P.62702, length from front of upper jaw to rear of supraoccipital 40 mm, 
left side of skull in matrix as recovered, Lower Eocene, London Clay Formation, Sheppey, Kent. Rule is mm. 


Fig. 1. 


front of ethmoid-vomerine block to rear of 
supraoccipital; 17 mm greatest width across 
pterotics-posttemporals (edge estimated on 
posterolaterally incomplete right side); 11 
mm greatest width between the posterolat- 
eral rami of dentary; 11 mm greatest mid- 
line length of dentary (between mid-front of 
dentary and a line across posterior ends of 
rami); 11 mm from mid-front of dentary to 
posterolateral edge of dentary. Two com- 
parable measurements from the 103 mm SL 
specimen of 7. macropterus allow for the 
estimation of the length of the London Clay 
specimen; 34 mm from the front of the eth- 
moid-vomerine block to the rear of the su- 
praoccipital (exclusive of the posterior ex- 
tention of the crest), and 10 mm greatest 
width between the posterolateral rami of the 
dentary. By extrapolation from these fig- 
ures, the London Clay specimen was be- 
tween 106 and 111 mm SL. 


The osteology of the Recent 7. macrop- 
terus previously has been known only on 
the basis of large adults, especially the two 
cleared and stained specimens described by 
Tyler (1962:795, 1980:244, see Tyler 1967: 
88 for a review of specimens then available 
for study, including older skeletal materials 
used by Camille Dareste and Henri Hollard 
in the mid-19th century). Because the skull 
of T. antiquus from the London Clay ob- 
viously represents a much smaller individ- 
ual than the 391 and 463 mm SL specimens 
of 7. macropterus described and extensively 
illustrated in the literature, we have taken 
advantage of the recent availability of rel- 
atively small specimens of 7. macropterus 
at the Australian Museum to clear and stain 
a 103 mm SL specimen and illustrate dorsal 
and lateral views of its skull (Fig. 6) for ease 
of comparison with our reconstructions of 
the Eocene skull (Fig. 5). 
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Fig. 2. Triodon antiquus, same specimen as Fig. 1, right side of skull with matrix removed. See Fig. 5 for 


interpretation of bones. 


On the dorsal surface of the neurocrani- 
um the most clearly delineated bone is the 
supraoccipital, whose crest is abraded down 
to its base. The lines of articulation are less 


clear between the anterodorsal extension of 
the exoccipital where it separates the su- 
praoccipital from the epiotic, posttemporal, 
and pterotic. The frontals, which in the Re- 


Fig. 3. Triodon antiquus, same specimen as Fig. 1, slightly oblique dorsal view of skull with matrix removed 


from right side. See Fig. 5 for interpretation of bones. 
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Fig. 4. Triodon antiquus, same specimen as Fig. 1, ventral view of skull. See legend for Fig. 6 for explanation 
of abbreviations of names of bones. 
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Fig. 5. Triodon antiquus, same specimen as Fig. 1, reconstruction of right lateral (above) and dorsal surfaces 
of skull (frontals missing). See legend for Fig. 6 for explanation of abbreviations of names of bones. 


cent species slightly overlie the anterioredge pears to be more heavily pyritized from the 
of the supraoccipital, exoccipitals, and level of the front of the supraoccipital, 
epiotics, are both missing. The region ofthe epiotics, and exoccipitals to the pterosphe- 
neurocranium underlying the frontals ap- noids, while between the pterosphenoids and 
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Fig. 6. Triodon macropterus, AMS I 25802-0006, 103 mm SL, Queensland, Australia, right lateral (above) 
and dorsal views of skull (with posttemporal on right side removed in the dorsal view to expose the underlying 
pterotic. Abbreviations for the names of bones: ANG—angular; ART —articular; BO—basioccipital; BS—bas- 
isphenoid; C—coracoid; CL—cleithrum; D—dentary; E—ethmoid; ECTO—ectopterygoid; EO—exoccipital; EPI— 
epiotic; ER—epipleural rib; F— frontal; H—hyomandibular; IO—interopercle; LE—lateral ethmoid; M— maxilla; 
MESO—mesopterygoid; META—metapterygoid; N—neurocranium; O—opercle; P—pelvis; PAL—palatine; 
PARA— parasphenoid; PM—premaxilla; PO—preopercle; PRO—prootic; PS—pterosphenoid; PT —posttem- 
poral; PTER — pterotic; Q—quadrate; S—supraoccipital; SC—supracleithrum; SPH—sphenotic; SO—subopercle; 
SYM-—symplectic; V—vomer; V1—1st vertebra; V2— 2nd vertebra. 
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the lateral ethmoids the mineralization 
probably is the impression of the ventro- 
medial orbital flanges of the absent frontals. 
The massive ethmoid is relatively clearly 
indicated anteromedially on the skull, lat- 
eral to which are strong lateral ethmoids. 
At the lower anterior end of the ethmoid 
the anterior region of the underlying vomer 
can be seen, more so than is the case in 7. 
macropterus, but probably mainly because 
of abrasion of the overlying ethmoid and 
the angle of view of the skull rather than 
any substantive difference between it and 
the Recent species. 

Both premaxillae are much abraded, es- 
pecially posterolaterally, and the medial re- 
gion of the left premaxilla also is much worn 
away. However, it is clear that the premax- 
illae were separate bones, although closely 
articulated in the midline. The deeper parts 
of the articular area between the two pre- 
maxillae are not well enough exposed to de- 
termine if the articulation was strengthened 
by interdigitating bony processes from the 
apposed medial surfaces, as is the case in 
the Recent species of Triodon and of tetra- 
odontids. A few individual small tooth el- 
ements are incorporated into the matrix of 
the bone of the premaxilla, but these teeth 
are better preserved in the dentary. The den- 
tary is fully fused across the midline into a 
single piece with a gentle u-shaped curve 
along the internal edge but more acute along 
the front of the beak. 

On the exposed external surface of the 
dentary the individual small teeth are clear- 
ly evident, being oblong with a slightly cren- 
ulated upper edge. This slight crenulation 
may be slightly better developed in 7. an- 
tiquus than in the Recent species, but the 
teeth are much less crenulated than the 
deeply notched small teeth described for T. 
cabindensis (these small teeth are not ap- 
parent in 7. macrognathus). The develop- 
mental centers for the individual small teeth 
form a row along the lower edge of the ex- 
ternal tooth surface, as they do also on the 
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premaxillae. Much of the internal antero- 
medial surface of the dentary can be seen 
in ventral view, and the rear edges of a pair 
of large laterally elongate trituration teeth 
are evident. All of the jaw structures in the 
London Clay specimen are essentially sim- 
ilar to those of the Recent 7. macropterus. 

At the rear of the skull the condyle formed 
by the exoccipitals for articulation with the 
first vertebra is evident. The first several 
vertebrae are indicated by the much abrad- 
ed left and right sides of the neural arches, 
the neural spines having been completely 
worn away. 

Laterally on the skull the bones of the 
hyomandibular and opercular series are es- 
pecially clear. The hyomandibular is large 
and strong. It bears a distinctive horizontal 
crest for muscle attachment. Another crest 
courses vertically upward from the hori- 
zontal crest to the anterior region of the 
place of articulation of the hyomandibular 
with the pterotic and sphenotic laterally (and 
presumably with the prootic internally), al- 
most exactly as in the Recent 7. macrop- 
terus. This size, shape, and pattern of crests 
is unique among tetraodontiforms, al- 
though many diodontids and some molids, 
but not tetraodontids, among the tetraodon- 
toids also have large and variously crested 
hyomandibulars (see illustrations through- 
out Tyler 1980). Another bone of relatively 
distinctive shape in both the London Clay 
skull of 7. antiquus and in the Recent 7. 
macropterus is the subopercle. It has a 
prominent anterior process from its anterior 
edge to behind the upper posterior edge of 
the preopercle where in the Recent species 
it connects by ligament to the posterior end 
of the interopercle. Such an anterior process 
is found among other tetraodontiforms only 
in diodontids and, ina more modified form, 
molids and is one of the few ways in which 
diodontids and molids are more similar to 
triodontids than are tetraodontids (Tyler 
1980:342). The anterior process of the sub- 
opercle in 7. antiquus differs from that in 
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T. macropterus by having its origin in about 
the middle of the anterior edge, rather than 
from the dorsal end as in 7. macropterus, 
diodontids end, less clearly, molids. 

Anteroventral to the hyomandibular the 
symplectic and the rear portion of the quad- 
rate are clear. The articular and angular and 
the front end of the right quadrate are miss- 
ing, leaving a large gap on this side between 
the posterolateral ramus of the dentary and 
the area of articulation with the quadrate. 
However, the anterior end of the quadrate 
is exposed in the matrix on the unprepared 
left side of the skull, and it has the typical 
triodontid (and tetraodontoid) appearance. 
The mesopterygoid in the London Clay 
specimen is much larger, and the metapter- 
ygoid much smaller (based on the space 
available for it between the hyomandibular 
and quadrate), than in the Recent 7. ma- 
cropterus. The palatine of the London Clay 
specimen is as large and strong to support 
the beak as the condition found in 7. ma- 
cropterus and most other tetraodontoids. 
Because the frontals are absent, the ptero- 
sphenoid (on the left side) is relatively clear- 
ly seen. The opercle and preopercle are well 
preserved but unremarkable. 

The cleithrum is variously incomplete or 
not fully exposed at either end, but it was 
obviously an exceptionally long and sturdy 
structure, just as in the Recent 7. macrop- 
terus. The cleithrum courses in a gentle arch 
from behind the level of the top of the oper- 
cle to under the level of the quadrate, where 
it is abraded away on both sides. Presum- 
ably this massive cleithrum continued for- 
ward to under the level of the dentary, as is 
uniquely the case in triodontids among the 
tetraodontiforms. The proximal ends of the 
two halves of the pelvis are present between 
the two cleithra under the posteroventral 
region of the preopercle, but the greater part 
of the length of the pelvis is broken off at 
the level of the ventral edges of the cleithra. 
The presence of a pelvis is unique to Tri- 
odon and the Eocene eoplectids among the 
tetraodontoids. In the 103 mm SL specimen 
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of 7. macropterus the two halves of the pel- 
vis are unfused but in close contact through- 
out their lengths. In larger specimens of T. 
macropterus the two halves of the pelvis 
fuse together in much of the posterior re- 
gion, while the extreme posterior ends of 
the two halves still remain separate and end 
in a cartilaginous plug that may represent 
the remains of a rudimentary fin-ray ele- 
ment (Tyler & Matsuura 1981:65). In the 
region between the cleithra and preopercle 
in the London Clay specimen the remains 
of the hyoid arch are present, with the cer- 
atohyal being especially clear. 

Embedded in the matrix of the skull are 
scattered remains of scales, with a flat basal 
plate bearing an emarginate ridge with up 
to six distal points, relatively similar to the 
scales on the head of the Recent 7. ma- 
cropterus. 

Our effort to interpret the otic bones of 
the London Clay specimen has led to the 
discovery of a posttemporal bone in the 103 
mm SL specimen of 7. macropterus. The 
posttemporal is present in all Balistoidei 
(with the possible exception of one species 
of highly specialized monacanthid; see Ty- 
ler & Matsuura 1981:60), and its supposed 
loss by all Tetraodontoidei was used by Ty- 
ler (1980:243) as one of the defining spe- 
cializations for that suborder. In the two 
large adult cleared and stained specimens 
(391 and 463 mm SL) previously examined 
by Tyler, the area on the dorsal surface of 
the posterolateral region of the skull where 
posttemporals might be expected to be found 
on the basis of their occurrence in the Bal- 
istoidei, seemed fully consolidated into a 
single bone. Thus, the posttemporal was as- 
sumed to have been lost phylogenetically or 
incorporated indistinguishably into the pte- 
rotic in 7riodon and all of the other Tetra- 
odontoidei. However, in the 103 mm SL 
specimen of T. macropterus a large separate 
posttemporal overlies the dorsal and pos- 
terolateral surface of the pterotic. The post- 
temporal is prominent in both dorsal view, 
where it forms all of the posterolateral re- 
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gion of the skull, and in lateral view, where 
it forms a wedge-shaped buttress for artic- 
ulation with the head of the supracleithrum. 
For purposes of clarifying the relationships 
of the posttemporal and the underlying pte- 
rotic, the posttemporal has been detached 
from the right side of the skull of the 103 
mm specimen of 7. macropterus and so il- 
lustrated. 

In the London Clay specimen the pterotic 
is seen mainly on the left side of the skull, 
as a ventrally produced flange for support 
of the upper rear edge of the hyomandibu- 
lar, just as in the Recent species (this flange 
is broken away on the right side). We believe 
that the bone just above this flange forming 
the posterolateral region of the skull in the 
London Clay specimen is the posttemporal, 
even though its articulations with the ex- 
occipital medially, epiotic anteriorly, and 
pterotic ventrally are unclear. 

The presence of a posttemporal in 77i- 
odon is one less. way in which the Tetra- 
odontoidei can be distinguished from the 
Balistoidei and one more way in which tri- 
odontids retain primitive balistoid features 
that have been lost by all other Tetraodon- 
toideli. 

Conclusion 


The similarity of the distinctive features 
of the skull and jaws of the Eocene Triodon 
antiquus with those of the Recent 7. ma- 
cropterus 1s assurance of the existence about 
50 million years ago of a fish rather like the 
extant species, and argues for the retention 
of the fossil and Recent species in the same 
genus. The Triodontidae, the most primi- 
tive family of Tetraodontoidei other than 
the Eocene eoplectids, has been remarkably 
conservative in its anatomy since the Eo- 
cene, when its lineage separated from that 
of the other three Recent families of the 
suborder. 


Material 


Triodon macropterus Lesson. Australian 
Museum (AMS) I 25802-006, 1 specimen, 
103 mm SL, Queensland; California Acad- 
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emy of Sciences (CAS, specimen formerly 
at Stanford University (SU)) 13747, 1, 391 
mm, Philippines; Academy of Natural Sci- 
ences (ANSP) 98917, 1, 463 mm, Japan. 
Triodon antiquus Leriche. For materials 
that are relatively unabraded and intact, the 
measurement given for the premaxilla is its 
length and for the dentary is its greatest width 
across the posterolateral rami. Most mate- 
rials, however, are severely abraded or frag- 
mented, and the measurement is then the 
greatest dimension of the piece, which in 
the case of dentaries is still across the abrad- 
ed rami if possible. United States National 
Museum of Natural History (USNM) 
265387, 1 dentary, 10 mm, Popes Creek, 
Charles County, Maryland, Lower Eocene 
of Pamunkey Group, Nanjemoy Forma- 
tion, the specimen described by Weems & 
Horman (1984:47). All of the following are 
in the British Museum (Natural History) 
(BM(NH)). From the London Clay For- 
mation (Ypresian): P.62702, skull, 40 mm 
from front of jaws to rear of supraoccipital, 
Sheppey, Kent; P.52519, dentary, 10 mm, 
Sheppey; P.46696, front of dentary, 5 mm, 
Sheppey; P.28899, tooth-bearing fragment, 
7 mm, Bognor Regis, Sussex. From the Wit- 
tering Formation (Lutetian): P.50857, tooth- 
bearing fragment, 7 mm, East Wittering, 
Sussex. From the Earnley Formation (Lute- 
tian): P.38620, dentary, 11 mm, South- 
ampton, Hampshire; P.22348, dentary, 10 
mm, Southampton; P.28190, front of den- 
tary, 7 mm, Southampton; P.51560, den- 
tary, 11 mm, and incomplete right premax- 
illa, 7 mm, Yateley, Hampshire; P.25776- 
81, five dentaries, some incomplete, 4—7 
mm, and one right premaxilla, 7 mm, 
Southampton. From the Bracklesham 
Group (unspecified Formation, Lutetian): 
P.26426, right premaxilla, 7 mm, Brackle- 
sham Bay, Sussex. From the lower Barton 
Formation (Bartonian): P.12629, right pre- 
maxilla, 8 mm, and two fragments, 4-6 mm, 
Barton Clay, Barton, Hampshire; P.58456-— 
8, a left premaxilla and two fragments of 
premaxilla, one left and one right, 6-7 mm, 
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Bed A3, Barton; P.15193, right premaxilla, 
11 mm, and a 6 mm tooth-bearing frag- 
ment, Barton; P.14028, front of right pre- 
maxilla, 6 mm, lower Barton Clay, Barton. 
From the Bruxelles Formation (Lutetian): 
P.15726, front of dentary, 7 mm, Schaer- 
beek (Kattepoel), Belgium, specimen re- 
ceived from M. Leriche in 1931. 

We have no explanation for the fact that 
of the identifiable disarticulated jaw parts 
in the BM(NH), all but three of the 14 Ypre- 
sian and Lutetian (older) specimens are den- 
taries, whereas all six of the Bartonian 
(younger) specimens are premaxillae. Pre- 
sumably it needs no more explanation than 
the sampling error that also must be re- 
sponsible for the fact that seven of the nine 
identifiable premaxillae are from the right 
side. 
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The following Applications were published on 27 June 1991 in Vol. 48, Part 2 of 
the Bulletin of Zoological Nomenclature. Comment or advice on these applications 
is invited for publication in the Bulletin and should be sent to the Executive Secretary, 
1.C.Z.N., % The Natural History Museum, Cromwell Road, London SW7 5BD. 


Case No. 


2729 Fusus Helbling, 1779 (Mollusca, Gastropoda): proposed confirmation of una- 
vailability. 

2753 Cycloceras M’Coy, 1844 (Mollusca, Nautiloidea): proposed designation of 
C. laevigatum M’Coy, 1844 as the type species, and proposed des- 
ignation of a neotype for C. laevigatum. 

2765 Phyllodoce Lamarck, 1818 and Polyodontes de Blainville, 1828 (Annelida, 
Polychaeta): proposed conservation. 

2791 Chelifer museorum Leach, 1817 (currently Cheiridium museorum; Arach- 
nida, Pseudoscorpionida): proposed conservation of the specific 
name. 

2759 Goniosoma conspersum Perty, December 1833 (currently Mitobates con- 
spersus; Arachnida, Opiliones): proposed conservation of the spe- 
cific name. 

2292 Histoire abrégée des insectes qui se trouvent aux environs de Paris (Geoffroy, 
1762): proposed conservation of some generic names (Crustacea and 
Insecta). 

2757 Rhinapion Beguin-Billecocg, 1905 (Insecta, Coleoptera): proposed conser- 
vation. 

2737 Brahmaea Walker, 1855 (Insecta, Lepidoptera): proposed confirmation of 
Bombyx certhia Fabricius, 1793 as the type species. 


Opinions published in the Bulletin of Zoological Nomenclature 


The following Opinions were published on 27 June 1991 in Vol. 48, Part 2 of the 
Bulletin of Zoological Nomenclature. 


Opinion 1635. Gryphaea pitcheri Morton, 1834 (currently Texigryphaea pitcheri; 
Mollusca, Bivalvia): specific name conserved. 

Opinion 1636. Myriochele Malmgren, 1867 and Myriochele oculata Zaks, 1923 
(Annelida, Polychaeta): conserved. 

Opinion 1637. Aphonopelma Pocock, 1901 (Arachnida, Araneae): given precedence 
over Rhechostica Simon, 1892. 
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Opinion 1638. Holostaspis subbadius var. robustulus Berlese, 1904 (currently Ma- 
crocheles robustulus; Arachnida, Acarina): specific name conserved. 

Opinion 1639. Shoemakerella Pirlot, 1936 (Crustacea, Amphipoda): Lysianax cu- 
bensis Stebbing, 1897 designated as the type species. 

Opinion 1640. Ranguna Bott, 1966 and Larnaudia Bott, 1966 (Crustacea, Decap- 
oda): Potamon rangoonensis Rathbun, 1904 and Thelphusa larnaudii A. Milne 
Edwards, 1869 confirmed as the respective type species. 

Opinion 1641. Carcinochelis Fieber, 1861 (Insecta, Heteroptera): Carcinochelis alu- 
taceus Handlirsch, 1897 designated as the type species. 

Opinion 1642. Chlorophanus Sahlberg, 1823 (Insecta, Coleoptera): conserved. 

Opinion 1643. Ceratopogon puncticollis Becker, 1903 (currently Culicoides punc- 
ticollis; Insecta, Diptera): given precedence over Ceratopogon algecirensis Strobl, 
1900. 

Opinion 1644. Culex stigmatosoma Dyar, 1907 and C. thriambus Dyar, 1921 (In- 
secta, Diptera): specific names conserved. 

Opinion 1645. Musca heraclei Linnaeus, 1758 (currently Euleia heraclei; Insecta, 
Diptera): specific name conserved. 

Opinion 1646. Coccobius Ratzeburg, 1852 (Insecta, Hymenoptera): not suppressed. 

Opinion 1647. Heteronota pelagica Girard, 1857 (currently Gymnodactylus, Cyr- 
todactylus or Nactus pelagicus; Reptilia, Sauria): given precedence over Gym- 
nodactylus arnouxii Duméril, 1851. 

Opinion 1648. Micropterus patachonicus King, 1831 and Anas pteneres Forster, 

1844 (both currently in Tachyeres Owen, 1875; Aves, Anseriformes): specific 

names conserved. 
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